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To  the  Honorable  Board  of  Entomolofjif  of  the  State  of  Georgia: 
Sirs — I  have  the  honor  to  submit  the  accompanying  manu- 
script for  publication  and  distribution  in  accordance  with  an 
Act  of  the  General  Assembly,  approved  December  20,  1898. 

The  first  part  is  offered  in  answer  to  the  many  inquiries 
received  at  this  office,  concerning  the  requirements  of  the 
recently  enacted  crop  pest  law;  and  to  pLce  tl  is  law  and  the 
regulations  enacted  by  the  Board  in  the  hands  of  interested 
persons  in  convenient  form.  Part  second  is  mtant  to  briefly 
call  to  attention  the  insects  and  diseases  designated  by  the 
Board  as  dangerously  injurious  to  plants,  with  suggestions  for 
remedial  work.  Very  respectfully, 

W.  M.  SCOTT, 
State  Entomologist. 
Approved: 
O.  B.  Stevens,  Chairman  of  the  Board- 
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In  December  of  the  year  1897  an  Act  was  passed  by  the 
General  Assembly  of  Georgia  providing  for  a  special  Depart- 
ment of  Horticulture  and  Pomology  to  be  added  to  the  De- 
partment of  Agriculture,  with  one  officer  who  should  be  an 
Entomologist.  The  Entomologist  was  appointed  March  i, 
1898,  and  nearly  the  whole  of  his  time  during  the  year  was 
spent  in  the  field  with  the  fruit  growers,  nurserymen  and 
truckers.  The  result  of  his  work  is  given  in  the  report  to 
the  Commissioner  of  Agriculture,  which  was  published  in  the 
Annual  of  the  Department  of  Agriculture  for  1898. 

This  law  proved  defective  in  some  particulars,  and  c»t  the 
recent  session  of  the  Legislature  it  was  amended. 

The  full  text  of  the  amended  law  and  the  rules  and  regula- 
tions enacted  by  the  Board  of  Entomology  acting  thereunder 
are  given  below: 

An  Act  to  amend  an  Act  entitled:  "An  Act  to  require  the  Commis- 
sioner of  Agriculture  to  establish  a  special  department  of  Horti- 
cuhure  and  Pomology,  to  employ  an  Entomologist,  fix  his  sal- 
ary and  define  his  duties,  to  provide  for  inspection  of  fruit  trees, 
fruit,  vineyard,  melon  and  vegetable  farms,  and  prevent,  diminish 
and  destroy  contagious  diseases  and  destructive  insects  in  or- 
chards, vineyards  and  other  places;  to  provide  boards  of  arbitra- 
tion, fix  their  powers,  define  their  duties  and  provide  for  their 
costs;  to  provide  funds  for  the  maintenance  of  said  department, 
to  prescribe  penalties  for  violations,  and  for  other  purposes." 
Approved  December  21,  1897. 

Approved  December  20,  1898. 

Be  it  enacted  by  the  General  Assembly  of  Georgia: 
I.     That  an  Act  entitled  "An  Act  to  require  the  Commissioner  of 
Agriculture  to   establish   a  speciail   department   of   Horticulture   and 
Pomology,  to  employ  an  Entomologist,  etc.,  etc.,  approved  Decem- 
ber 21,  1897,  be  amended  so  as  to  read  as  follows: 

Section  i.  That  from  and  after  the  passage  of  this  Act,  the 
Commissioner  of  Agriculture  of  the  State  of  Georgia,  the  President 
of  the  Georgia  State  Horticultural  Society  and  the  President  of  the 
Georgia  State  Agricultural  Society  shall,  ex-officio,  constitute  a 
Board  to  be  known  as  the  State  Board  of  Entomology,  of  which  the 
Commissioner  of  Agriculture  shall  be  chairman,  which  Hoard  shall 
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kave  fuil  power  to  enact  such  rules  and  regulations  governing  the 
inspection,  certification,  sale,  transportation  and  introduction  of 
trees,  shrubs,  cuttings,  buds,  vines,  bulbs  and  roots,  that  they  may 
deem  necessary  to  prevent  the  further  introduction,  increase  and 
dissemination  of  insect  pests  and  plant  diseases. 

Section  2.  That  the  State  Entomologist  appointed  by  the  Com- 
missioner of  Agriculture  under  the  provisions  of  the  Act  cited 
above,  approved  December  21,  1897,  shall  act  as  an  inspector  under 
the  provisions  of  this  Act,  and  it  shall  be  the  duty  of  the  said  Board 
to  promulgate  rules  and  regulations  in  accordance  with  this  Act  for 
the  government  of  the  said  Entomologist  in  the  duties  devolving 
upon  him  in  the  execution  of  the  provisions  of  this  Act. 

Section  3.  That  the  salary  of  the  said  Entomologist  shall  not  exceed 
$1,500.00  per  annum,  and  that  said  salary  shall  be  paid  out  of  the 
funds  in  the  Agricultural  Department  arising  from  the  inspection  of 
oils.  In  addition  to  the  above  appropriation  the  sum  of  $1,000.00 
per  Annum  is  hereby  appropriated  out  of  the  funds  in  the  Agricultu- 
ral Department  arising  from  the  inspection  of  oils,  for  the  pur- 
pose of  defraying  the  expenses  of  the  execution  o  this  Act, — the 
equipment  of  a  laboratory,  the  traveling  and  other  incidental  ex- 
penses of  the  Entomologist  and  the  issuing  of  reports  and  other 
publications. 

Section  4.  The  Entomologist  shall  have  power  under  the  regu- 
lations of  the  Board  of  Control,  to  visit  any  section  of  the  State 
where  such  pests  are  supposed  to  exist,  and  shall  determine  whether 
any  infested  trees  or  plants  are  worthy  of  remediaJ  treatment  or 
shall  be  destroyed.  And  he  shall  immediately  report  his  findings  in 
Mrriting,  giving  reasons  therefor,  to  the  owner  of  the  infested  planta- 
tion, his  agents  or  tenants,  and  a  copy  of  each  report  shall  also  be 
submitted  to  the  said  Board.  In  case  of  objection  to  the  findings  of 
the  Inspector,  an  appeal  shall  be  made  to  the  said  Board,  who  shall 
have  the  power  to  summon  witnesses  and  hear  testimony  on  oath, 
and  whose  decision  shall  be  final.  An  appeal  must  be  taken  within 
three  days  and  shall  act  as  a  stay  of  proceedings  until  it  is  heard  and 
decided. 

Section  5.  Upon  the  findings  of  the  Inspector  in  any  case  of 
infested  trees  or  plants,  the  treatment  prescribed  by  him  shall  be 
executed  at  once  (unless  an  appeal  is  taken),  under  his  supervision; 
cost  of  material  and  labor  shall  be  borne  by  the  awner;  provided, 
HOWEVER,  that  in  case  the  trees  or  plants  shall  be  condemned,  they 
shall  be  destroyed  by  the  Inspector,  and  the  expense  of  such  action 
shall  be  borne  by  the  owner.  No  compensation  shaJl  be  allowed  for 
any  plants  that  shall  be  destroyed. 

Section  6.  In  case  any  person  or  persons  refuse  to  execute  the 
directions  of  the  Inspector  or  of  the  said  Board  after  an  a4)peal,  the 
County  Judge,  or  Ordinary  shall,  upon  complaint  filed  by  the  In- 
spector or  any  freeholder,  cite  the  person  or  persons  to  appear  before 
him  within  three  days  notice  after  being  served,  and  that  the  said 
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Judge  or  Ordinary  may  hear  and  determine  all  these  cases  in  vaca- 
tion; and,  upon  satisfactory  evidence,  shall  cause  the  prescribed 
treatment  to  be  executed,  and  the  expense  thereof  and  costs  of  court 
shall  be  collected  from  the  owner  or  owners  of  infested  plants. 

Section  7.  It  shall  be  unlanvful  to  offer  for  sale,  sell,  give  away 
or  transport  plants,  scions,  buds,  trees,  shrubs,  vines  or  other  plants, 
tubers,  roots,  cuttings,  bulbs,  known  to  be  infested  with  dangerously 
injurious  insects  or  plant  diseases.  Any  person  or  persons  violating 
this  section  shall  upon  conviction  thereto  be  guilty  oi  a  misdemeanor. 

Section  8.  The  said  Board  of  Control,  its  agents  or  employees* 
are  hereby  empowered  with  authority  to  enter  upon  any  premise 
in  discharge  of  the  duties  herein  prescribed.  Any  person  or  persons 
who  shall  obstruct  or  hinder  them  or  their  agents  in  the  discharge 
of  these  duties  shall  be  deemed  guilty  of  a  misdemeanor,  and,  upon 
conviction  thereof,  shall  be  guilty  of  a  misdemeanor. 

Section  9.  The  Board  shall  have  the  power  to  also  adopt  rules  and 
regulations,  not  inconsistent  with  the  laws  and  Constitution  of  this 
State  and  the  United  States,  for  preventing  the  introdution  of  dan- 
gerously injurious  crop  pests  from  without  the  State,  and  for  the 
governing  of  common  carriers  in  transporting  plants  liable  to  har- 
bor such  pests  to  and  from  the  State,  and  such  regulations  shall 
have  the  force  of  laws. 

Section  10.  It  shall  be  unlawful  for  any  grower,  nurseryman  or 
corporation  to  ship  within  the  State  of  Georgia  any  trees,  shrubs, 
cuttings,  vines,  bulbs,  roots  without  having  been  preA'iousiy  in- 
spected by  either  a  State  or  Experimental  Station  Entomologist  or 
government  officer,  within  twelve  months  of  the  date  of  said  ship- 
ment, and  certificate  of  inspection  to  accompany  each  box  or  pack- 
age. Violation  of  this  clause  will  be  considered  as  a  misdemeanor 
and  punishable  as  such. 

Section  11.  Be  it  further  enacted  that  the  members  of  the  said 
Board,  any  two  of  whom  shall  constitute  a  quorum  in  the  absence  ol 
the  third,  shall,  within  30  days  from  the  passage  of  this  act,  draw 
up  and  promulgate  through  the  press  of  the  State  the  rules  and  reg- 
ulations necessary  to  carry  into  full  and  complete  effect  the  pro- 
visions of  this  Act,  carefully  defining  what  diseases  or  maladies, 
both  insect  and  fungus,  shall  constitute  infestation  in  trees  or  plants 
within  the  meaning  and  purview  hereof. 

Section  12.  Be  it  further  enacted,  that  any  person  or  persons 
residing  in  the  State  of  Georgia,  dealing  in  or  handling  trees,  etc., 
shall  be  compelled  to  have  his  or  their  stock  inspected  annually  on 
or  before  the  ist  of  November  each  year.  If,  upon  such  inspection, 
such  stock  is  found  to  conform  to  the  requirements  of  the  Board  of 
Control,  the  Inspector  shall  furnish  a  certificate  to  that  effect.  And 
any  such  person  or  persons  making  a  shipment  before  the  filing  of 
such  certificate  with  the  chairman  of  the  Board  of  Control  shall  be 
guilty  of  a  misdemeanor. 

Section    13.     Each  and  every  person   residing  in   States  or   Coun- 
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tries  outside  of  the  State  of  Georgia,  dealing  in  or  handling  trees, 
plants,  cuttings,  vines,  shrubs,  bulbs  and  roots  in  this  State,  shall 
register  his  name  or  firm  and  file  a  copy  of  his  or  its  certificate  of 
inspection  furnished  by  the  Entomologist,  Fruit  Inspector  or  duly 
authorized  government  official  of  his  State  or  Country,  with  the 
Chairman  of  the  Board  of  Control.  Upon  failure  so  to  do,  said 
stock  shall  be  liable  to  confiscation  under  order  of  the  Inspector. 

Section  14.  When  two  reputable  citizens  of  any  county  in 
Georgia  shall  notify  the  Board,  from  belief,  that  noxious  insects  or 
plant  diseases  exist  in  their  county,  the  said  Inspector  shall  be  di- 
rected to  ascertain  as  speedily  as  possible  by  personal  investigation, 
and  in  such  other  manner  as  he  may  deem  expedient,  the  extent  of 
the  infection,  and  shall  act  with  all  due  diligence  to  suppress  and 
eradicate  the  said  pests  and  give  notice  to  the  owner,  tenant  or 
agent  of  such  premises  to  treat  such  in-fested  plants  according  to  the 
methods  he  may  prescribe,  or  destroy  them  within  ten  days  from 
date  of  such  notice,  and  if  after  the  expiration  of  such  period  of  ten 
days  the  infested  plants  have  not  been  treated  or  the  treatment  has 
not  been  properly  applied  or  is  not  eflTectual  in  ridding  plants  of  the 
pests,  the  Inspector  shall  cause  such  plants  to  be  properly  treated  or 
destroyed  as  his  judgment  warrants.  The  cost  of  the  work  shall  be 
covered  by  execution  from  the  owner  of  the  premises. 

Section  15.  It  shall  be  the  duty  of  the  Inspector  to  make  a 
monthly  report  of  his  work,  both  as  Entomologist  and  Inspector,  to 
the  Board  of  Control,  as  well  as  the  expenditure  under  this  Act, 
and  said  Board  shall  report  annually  to  the  Governor  of  the  State. 

2.  This  act  shall  take  effect  from  and  after  its  passage,  and  all 
laws  and  parts  of  laws  in  conflict  with  this  Act  are  hereby  repealed. 


On  January  18,  1899,  the  Board  of  Entomolo.<?y  met  in 
Macon,  Ga-,  with  all  of  its  members  present  and  adopted  the 
following  rules  and  regulations  : 

Ruhs  and  Regulations  for  the  Government  of  the  State 
Entomologist  in  the  Enforcement  of  the  Act  of  the  General 
Assembly  of  Georgia,  Providing  for  the  Control  and  Eradica- 
tion of  the  Insect  Pests  and  Fungous  Diseases  which  Threaten 
the  Fruit  and  other  Agricultural  Interests  of  the  State,  and  for 
the  Prevention  of  the  Further  Introduction  of  Dangerously 
Injurious  Crop  Pests  from  Without  the  State. 

Adopted  January  18,  1899. 

In  pursuance  of  an  Act  of  the  General  Assembly  of  the 
State  of  Georgia,  approved  December  20,  1898,  amendatory 
to  an  Act  of  Assembly  approved  December  21,  1897,  creating 
a  Board  of  Entomology,  and  authorizing  and  directing  the 
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same  to  take  action  for  the  suppression  of  certain  hereinafter 
defined  injurious  insects  and  fungous  diseases,  and  for  the  pre- 
vention of  the  further  introduction,  increase  and  dissemination 
of  the  same;  the  following  rules  and  regulations  are  hereby 
enacted  and  promulgated: 

1.  In  accordance  with  Section  ii  of  said  Act,  the  follow- 
ing insects,  fungous  diseases  and  parasitic  plants  are  hereby 
declared,  individually  and  severally,  to  constitute  infestation  in 
trees  and  plants;  this  list  to  be  revised  at  the  will  of  the  Board 
of  Entomology: 

(i)  The  San  Jose  scale  (Aspidiotus  perniciosus) 

(2)  The  New  Peach  scale  (Diaspis  amygdali). 

(3)  The  Cabbage  Web- Worm  (HeUula  undalis). 

(4)  Black  Knot  (Plawrightia  moriosa), 

(5)  Peach  Yellows. 

(6)  Peach  and  Plum  rosette. 

(7)  Mistletoe  (Phor<idendran  flavescens) — parasite. 

2.  The  State  Entomologist  is  hereby  charged  with  the 
enforcement  of  the  said  act,  and  as  inspector  is  directed^to 
k>cate  by  personal  investigation,  correspondence  and  in  such 
other  manner  as  he  may  deem  best,  the  above  named  pests  so 
far  as  they  exist  in  this  State,  and  give  proper  directions  and 
take  such  steps  in  accordance  with  the  above  cited  act  as  he 
may  deem  necessary  to  control  or  eradicate  the  same. 

3.  In  accordance  with  Section  5  of  the  above  cited  act,  the 
State  Entomologist  is  hereby  endued  with  power  to  con- 
demn and  destroy  any  infested  trees,  shrubs  or  other  plants 
that  in  his  judgment  are  not  worthy  of  remedial  treatment, 
when  such  infestation  is,  or  is  likely  to  become  a  menace  to 
the  agricultural  interests  of  any  section  of  the  State,  or  when 
the  owner  or  owners  of  infested  premises  shall  refuse  or  neg- 
lect to  properly  execute  the  treatment  prescribed  for  him. 

4.  Any  trees,  shrubs  or  other  plants  commonly  known  as 
nursery  stock,  shipped  within  the  State  of  Georgia,  without 
each  box,  bundle  or  package  in  each  car  load,  or  less  than 
car  load  lot  being  plainly  labeled  with  an  official  Entomolo- 
gist's certificate  to  the  effect  that  the  contents  of  the  same 
have  been  inspected  and  found  to  meet  with  the  requirements 
of  the  Board  of  Entomology  in  accordance  with  Section  10  of 
the  act  cited  above,  shall  be  liable  to  confiscation  upon  the 
order  of  the  inspector. 

5.  Each  and  every  box,  bundle  or  package  of  trees,  shrubs 
and  other  plants  commonly  known  as  nursery  stock,  shipped 
in  car  load  Jots,  or  less  than  car  load  lots  into  the  State  of 
Greorgia  from  any  other  State  or  country,  shall  be  plainly 
labeled  with  a  certificate  of  inspection  furnished  by  the  Ento- 
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malogist,  Fruit  Inspector  or  other  duly  authorized  official  in 
the  State  or  country  in  which  said  stock  was  grown,  and  also 
with  the  official  tag  of  the  Georgia  State  Board  of  Entomology 
hereinafter  provided  for;  said  certificate  and  ta^  to  be  valid 
for  only  twelve  months  from  the  date  they  bear,  in  accordance 
with  Sections  9  and  13  of  tue  act  cited  above.  Such  ship- 
ments not  so  labeled  shall  be  liable  to  confiscation  upon  the 
order  of  the  inspector. 

6.  Upon  the  filing  of  the  proper  certificate  as  above  pre- 
scribed in  accordance  witli  Section  13  of  said  act,  and  upon 
request  of  any  person  or  persons  residing  in  states  or  coun- 
tries outside  of  the  State  of  Georgia,  dealing  in  or  handling 
trees,  shrubs  or  other  plants  in  this  State,  the  certificate  of  the 
said  Board  of  Entomology  will  be  issued  to  the  same  with- 
out charge,  and  official  tags  bearing  a  fac  simile  copy  of  such 
certificate  and  the  seal  of  the  State  Board,  will  be  furnished 
such  applicants  at  cost,  viz:  Sixty  cents  for  the  first  100  or 
part  thereof,  and  twenty-five  cents  for  each  additional  hun- 
dred. 

7.  No  transportation  company  or  common  carrier  shall  de- 
liver any  box,  bundle  or  package  of  trees,  shrubs  or  other 
plants  commonly  known  as  nursery  stock,  shipped  from  any 
other  state  or  country  to  any  consignee  at  any  station  in  the 
State  of  Georgia,  unless  each  box,  bundle  or  package  is  plainly 
labeled  with  a  certificate  of  inspection  furnished  by  the  official 
Entomologist  of  the  state  or  country  in  which  said  stock  was 
g^wn,  and  also  with  the  official  tag  of  the  Georgia  State 
Board  of  Entomology  hereinabove  provided  for.  Such  ship- 
ments of  the  nature  designated  above  originating  in  the  State 
of  Georgia,  need  only  have  the  certificate  of  the  State  Ento- 
mologist; and  unless  his  certificate  is  attached  to  each  and 
every  box,  bundle  or  package  of  trees,  etc.,  they  shall  not  be 
accepted  for  transportation. 

8.  Transportation  companies  shall  immediately  notify  the 
State  Entomologist  (Atlanta,  Ga.)  when  by  oversight,  negli- 
gence or  otherwise,  any  shipment  of  uncertified  stock  is  re- 
ceived at  any  station  or  wharf  in  the  State,  and  it  shall  be  his 
duty  to  proceed  as  speedily  as  possible  to  investigate  and  dis- 
pose of  such  stock,  as  provided  for  in  the  act  cited  above. 

9.  The  State  Entomologist  shall  have  power  to  require  any 
nurseryman  of  the  State  to  fumigate  his  stock  with  hydrocy- 
anic acid  gas,  when  in  his  judgment  the  presence  of  any  pest 
in  the  nursery  or  in  the  neighborhood  of  the  nursery,  war- 
rants such  treatment  for  the  better  protection  of  the  agricul- 
tural interests  of  the  State.  Upon  the  failure  of  any  indi- 
vidual, firm  or  corporation  to  comply  with  this  requirement, 
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the  State  Entomologist  is  hereby  authorized  to  withhold  his 
certificate  from  the  same. 

10.  The  State  Entomologist  is  hereby  authorized  to  publish 
in  die  form  of  bulletins,  reports,  or  through  the  press  of  the 
State  any  matter  pertaining  to  the  distribution,  life  history, 
habits  and  treatment  of  insect  pests  and  fungous  diseases,  or 
otiher  matter  that  may  be  instructive  or  aid  in  the  sup- 
pression of  such  pests. 

11.  The  Board  of  Entomology  may  appoint  temporary 
deputy  inspectors  when  it  appears  to  be  necessary,  to  assist 
the  Entomologist  in  the  enforcement  of  the  act  cited  above, 
and  such  deputy  inspectors  shall  have  full  power  to  enter  on 
premises  and  inspect  and  report  to  the  State  Entomologist. 

12.  Appeals  from  the  decision  of  the  Entomologist  should 
be  addressed  to  the  Commissioner  of  Agriculture,  Atlanta, 
Ga.,  who  shall  notify  the  appellant  of  the  time  and  place  of 
hearing  such  appeal. 

13.  The  State  Entomologist  shall  be  secretary  of  the  Board, 
and  all  inquiries  relative  to  the  provisions  of  the  above  cited 
act  and  the  subject  matter  of  the  same  should  be  addressed  to 
him  at  Capitol  Building,  Atlanta,  Ga. 


This  amendatory  act  creates  a  State  Board  of  Entomology, 
making  the  Department  of  Entomology  a  distinct  department 
of  its  own  operated  under  the  directions  of  the  Board.  It  is 
mudi  easier  of  execution  than  the  original  law  and  affords  pro- 
tection to  the  individual  who  wishes  to  keep  his  premises  clear 
of  pests  against  a  careless  or  obstinate  neighbor  whose  prem- 
ises may  be  infested.  It  is  only  necessary  for  two  reputable 
citizens  of  any  county  in  Georgia  to  notify  the  Board  that 
noxious  insects  or  plant  diseases  exist  in  their  county,  as 
provided  for  in  section  14  of  the  act,  and  it  becomes  the  duty 
of  the  Entomologist  to  immediately  cause  the  affected  plants 
to  be  properly  treated  or  destroyed,  as  his  judgment  warrants. 

Tlie  writer  wishes  to  urge  that  infested  communities  take 
the  matter  in  hand  in  an  organized  effort  to  stamp  out  the 
infestation.  Cases  of  infested  or  diseased  premises  should  be 
reported  to  the  Entomologist,  and  the  organized  community 
should  see  that  his  directions  are  properly  carried  out.  The 
Board  maintains  that  it  would  be  impossible  for  the  Entomolo- 
gist to  personally  superintend  the  treatment  of  individual  cases 
in  a  state  as  large  as  Georgia,  where  the  interests  involved  are 
so  great,  and  only  one  man  to  look  after  it  all.  He  can  only 
make  the  inspections  and  report  his  findings  with  the  proper 
recommeMdations.  If  it  is  afterwards  determined,  however, 
that  the  treatment  recommended  has  not  been  properly  ap- 
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plied,  then  it  becomes  his  duty  to  cause  such  diseased  prem- 
ises to  be  properly  treated  and  to  subject  the  offender  to  pun- 
ishment, as  prescribed  by  law. 

One  of  the  most  important  features  of  the  law  is  the  regula- 
tion of  the  transportation  of  plants  which  are  undoubtedly 
the  most  eflfectual  medium  of  wide  dissemination  of  insects 
and  fungous  diseases.  Nurserymen  are  required  to  have  their 
premises  inspected  and  secure  the  Entomologist's  certificate 
before  they  are  allowed  to  ship  their  stock.  Nurserymen  out- 
side of  t/he  State  doing  business  in  the  State  are  required  to 
secure  the  certificate  of  the  Entomologist  of  the  State  or  coun- 
try in  which  their  stock  is  grown,  and  file  the  same  with  the 
Board  of  Entomolog)^;  and  upon  this  certifivate,  if  it  be  satis- 
factory, the  Board  issues  to  them  official  tags  bearing  its  cer- 
tificate, which  must  be  used  in  the  shipment  of  stock  into  the 
Stat€. 

Transportation  companies  are  prohibited  from  delivering 
transported  plants  unaccompanied  by  the  proper  certificate. 
The  transportation  companies  of  the  State  have  kindly  ex- 
pressed to  the  Board  their  intention  to  co-operate  with  it  in 
the  enforcement  of  the  law. 

It  is  not  the  purpose  of  the  law  to  interfere  in  the  least 
with  the  traffic  of  plants  nor  to  prevent  honest  nurserymen 
from  doing  business  in  this  State,  but  rather  to  insure  such 
plants  from  dangerous  pests  and  to  protect  the  industry. 

Under  the  existing  law,  it  is  proposed  to  pursue  the  follow- 
ing lines  of  work: 

1.  To  continue  the  nursery  inspection  work,  destroying  all 
stock  found  actually  infested  with  dangerous  pests,  and  re- 
quiring fumigation  whenever  deemed  necessary,  thereby  pre- 
venting the  further  dissemination  of  such  pests  from  sources 
in  this  State. 

2.  To  rigidly  enforce  the  regulations  governing  nursery- 
men outside  of  the  State  in  the  shipment  of  stock  to  this  State, 
thereby  preventing  the  further  introduction  of  dangerous 
pests  so  far  as  possible. 

3.  To  continue  the  inspection  and  treatment  of  infested  and 
diseased  premises,  endeavoring  to  suppress  the  pests  that 
have  already  gained  a  foothold. 

4.  To  conduct  experiments  with  insecticides  and  fungi- 
cides, determining  the  most  practical  and  eflfective  methods  of 
combatting  insect  pests  and  diseases  of  plants. 
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n.   Dangerous  pcete  prcecribcb  bp  tbc  »oarD, 
Mitb  Vemebial  Suggestions. 


(I) 


THE  SAN  JOSE  SCALE  (Aapidiotus  perniciosus 
Comstock.) 


Fig.  1. 


Am>e»r»nce  of  Bcale  on  bark:    «,  Infegied  twij?,  natural  size;  *,   bark 
-^t'l^-- i..r./«  i»«^  oh <^arin<r  scales  in  various  stai^efi  of  development, 

'    ^'        ~     "        ^       ox  Bnto- 


as  it  aDDears  under  hand  leng,  showing — ,--;.,„    ^r        o-    *        *%. 

imd  younS  larviSs       (Howard  knd  Marlatt.  Bui.  No.  3,  New  Series,  Dlv 
mology,  U.  8.  Dept.  of  Agr.) 

How  to  detect  if.— This  scale  is  very  small  and  it  is  rather 
difficult  for  an  inexperienced  eye  to  detect  it.  Roughly  speak- 
ing, it  is  about  the  size  of  a  pinhead.  Seen  under  a  hand  lens 
the' female  is  dark  gray  in  color,  circular  and  conical  in  out- 
line, and  terminates  at  the  center  by  a  nipple  like  prominence, 
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surrounded  by  a  distinct  ring.  Ti.e  male  scales  are  elon- 
gated and  smaller,  with  the  nipple  near  the  anterior  end.  The 
real  insect  beneath  the  scaly  covering  is  plump,  circular  in 
outline  and  yellowish.  If  crushed  with  the  point  of  a  knife 
the  result  is  a  pale  yellowish  liquid.  The  newly  born  young 
are  very  minute  mite-like  creatures,  long  oval  in  shape,  with 
pale  orange  color.  They  are  quite  active  in  seeking  a  suitable 
spot  on  which  to  settle,  and  in  a  few  hours  they  have  anchored 
themselves  with  their  beak  for  life;  except  in  the  case  of  the 
males,  which  issue  at  maturity  with  wings,  and  become  active 
again. 

When  a  tree  becomes  crusted  over  with  these  scales  the 
bark  has  the  grayish  appearance  of  having  been  coated  over 
with  dampened  ashes. 

Food  Plants. — The  San  Jos^  scale  may  be  looked  for  upon 
the  following  plants:  Peach,  plum,  apple,  pear,  apricot, 
cherr}%  quince,  almonds,  rose,  Hawthorn,  raspberry, 
spiraea,  cotoneaster,  prunus  pissardii,  strawberry,  flowering 
quince,  mountain  ash,  gooseberry,  currant,  flowering  currant, 
grape,  English  walnut,  pecan,  black  walnut,  persimmon,  elm, 
osage  orange,  linden,  euonymus,  weeping  willow,  Kilmor- 
nock  willow,  English  willow,  golden  willow,  cotton-wood, 
Lombardy  poplar,  Carolina  poplar,  catalpa,  sumach,  silver 
maple  and  perhaps  some  others. 

In  Georgia  it  has  been  found  on  the  peach,  plum,  apple, 
pear,  prunus  pissardii,  rose,  Kilmornock  Willow,  cotton-wood, 
Carolina  Poplar  and  a  few  others. 

Present  status. — ^This  scale  is  now  known  to  exist  in  about 
thirty  counties  of  the  State,  and  some  of  the  most  important 
fruit  sections  are  involved.  Tlie  work  of  combatting  it,  how- 
ever, has  been  very  vigorous  and  it  has  been  greatly  reduced 
in  the  last  twelve  months.  Many  trees  have  been  dug  up 
and  remedies  have  been  freely  used.  Nurseries  have  been 
thoroughly  inspected  and  infested  ones  cleaned  up.  The 
fumigation  of  nursery  stock  is  now  being  generally  adopted 
by  the  nurserymen  and  every  precaution  is  being  taken  to 
prevent  the  furtlier  spread  of  this  dreaded  pest. 

Treatment. ^-FoT  nursery  stock,  fumigation  with  hydrocy- 
anic acid  gas  in  an  air-tight  room  is  the  only  safe  remedy; 
and,  in  fact,  this  treatment  cannot  be  considered  an  absolute 
surety  against  the  scale,  since  some  unknown  opening  in  the 
house  may  allow  the  gas  to  escape  before  it  has  done  its  deadly 
work.  Where  trees  are  actually  known  to  be  infested  they 
should  never  be  used,  but  should  be  burned.  There  is  too 
great  a  risk  in  the  use  of  infested  stock,  no  matter  to  what 
treatment  it  may  have  been  subjected.  Fumigation  is  a  good 
precaution  and  every  nurseryman  should  fumigate  his  stock, 
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not  only  on  account  of  the  probable  existence  of  scale  in  his 
nursery,  but  also  on  account  of  other  insects  that  are  usually 
present  on  nursery  trees  to  a  greater  or  less  extent.  This 
work  of  fumigation  is  accomplished  by  packing  the  trees  in 
an  airtight  room  and  subjecting  them  to  the  fumes  of  hydro- 
cyanic acid  for  thirty-five  minutes.  The  gas  is  generated  by 
treating  chemically  pure  potassium  cyanide  with  the  best  grade 
of  commercial  sulphuric  acid  at  the  rate  of  ij  oz.  of  cyanide, 
I J  oz.  of  acid  and  5  oz.  of  water  to  every  150  feet  of  cubic 
space  in  the  room. 

Among  the  several  remedies  now  known  to  be  effective  in 
orchard  work,  the  kerosene  treatment  is  the  most  useful  with 
us.     Many  orchards  in  South  Georgia  have  been  treated  with 
the  mechanical  mixtures  of  kerosene  and  water  during  the 
past  winter  and  most  excellent  results  have  been  obtained. 
Twenty  and  twenty-five  per  cents  of  oil  are  the  strengths  we 
have  most  commonly  used  for  winter  treatment.     Our  experi- 
ments have  shown  that  it  is  not  safe  to  use  over  twenty-five 
per  cent.,  and  even  then  considerable  injury  wil  result  if  the 
weather  conditions  are  not  just  right.     It  is  absolutely  neces- 
sary that  bright  dry  days  should  be  selected  for  this  work, 
otherwise  serious  injury  to  the  trees  may  be  expected.     K 
the  atmosphere  is  not  sufficiently  dry  to  allow  the  oil  to  evap- 
orate quickly,  it  will  penetrate  the  bark  and  cause  injury.     The 
writer  wishes  to  press  the  importance  of  this  caution,  because 
a  number  of  trees  were  killed  the  past  winter  from  neglect  of 
it.     At  least  two  applications  of  the  twenty  or  twenty-five  per 
cent,  mixture  should  be  made  during  the  dormant  period. 
The  first  as  soon  as  the  foliage  is  shed  in  the  fall  and  the  sec- 
ond in  the  spring  before  the  buds  begin  to  open.     For  sum- 
mer treatment,  fifteen  per  cent  kerosene  is  as  strong  as  we 
dare  to  use  with  safety.     This  should  be  applied  at  any  time 
during  the  summer  when  living  scales  are  detected. 

Special  Kero-water  sprayers  are  necessary  to  effect  this 
treatment.  These  machines  are  so  constructed  that  the  de- 
sired percentage  of  kerosene  can  be  regulated  quite  accurately. 
The  Deming  Company,  Salem,  Ohio,  have  had  these  pumps 
on  the  market  for  some  time,  and  the  Gould  Manufacturing 
Company,  Seneca  Falls,  N.  Y.,  have  just  recently  put  out  an 
excellent  "Kero-water"  sprayer. 

The  gas  treatment  of  orchard  trees  by  means  of  tents  has 
produced  satisfactory  results  wherever  properly  used.  On  ac- 
count of  its  expensiveness,  however,  only  a  few  growers  are 
using  it  in  this  State.  Whale-oil  soap,  two  pounds  to  the  gal- 
lon of  water,  thoroughly  mopped  or  sprayed  on  the  trees  in 
the  dormant  season  is  also  a  good  remedy.  One  application 
is  not  sufficient  to  effectively  check  the  scale.  The  treatment 
should  be  repeated  two  or  liiree  times  during  the  season. 
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Freezing  out. — It  will  be  of  interest  to  mention  the  effect  that 
the  February  freeze  had  on  the  San  Jos6  scale;  and,  in  fact, 
it  has  its  bearing  on  the  treatment  of  this  insect.  On  Feb- 
ruary 28,  fifteen  days  after  the  freeze,  I  commenced  to  investi- 
gate the  condition  of  the  scale  in  Southwest  Georgia.  In- 
fested orchards  were  examined  in  nearly  every  section  of  the 
State  where  the  scale  exists.  Making  a  rough  estimate,  I 
would  say  that  at  least  ninety  per  cent,  of  the  insects  were 
killed  in  every  orchard  examined.  Where  the  kero-water 
mixture  had  been  used  on  the  trees  very  few  living  scales 
could  be  found  and  in  many  cases  none  at  all.  It  seems  that 
the  insects  that  had  escaped  the  treatment  had  been  so  weak- 
ened by  it  that  they  were  less  able  to  resist  the  cold. 

This  freezing  out  of  the  scales  at  a  temperature  of  four  to 
eight  degrees  below  zero,  which  was  not  expected,  since  the 
same  insect  withstands  the  greater  cold  of  the  more  northern 
latitudes,  can  be  accounted  for  by  the  fact  that  they  had  been 
awakened  from  their  winter  hibernation  by  the  warm  days 
that  preceded  the  freeze.  Caught  in  this  semi-active  condi- 
tion, they  had  to  succumb  to  the  cold.  Moreover,  insects  as 
well  as  plants  in  Southern  latitudes  are  not  as  thoroughly  pro- 
tected and  do  not  become  as  dormant  as  in  the  North. 

The  forbes  scale  (Aspidiotm  forb€m)y  a  closely  allied  species 
to  the  San  Jos6  scale,  however,  seems  not  to  have  been  effected 
by  the  cold. 

The  reproductive  power  of  the  San  Jos6  scale  is  so  enor- 
mous, illustrated  by  the  fact  that  the  female  produces  four  or 
five  young  a  day  for  a  period  of  about  six  weeks  after  reaching 
maturity,  that  the  ten  per  cent,  that  escaped  the  freeze  is 
sufficient  to  soon  thoroughly  reinfest  the  orchards.  This 
small  per  cent.,  however,  should  be  easily  controlled  if  the 
proper  steps  are  taken  during  this  summer.  Infested  trees 
should  be  sprayed  with  ten  or  fifteen  per  cent,  of  kerosene  in 
the  early  part  of  the  summer,  followed  in  the  fall  with  an 
application  of  the  twenty  or  twenty-five  per  cent. 
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(2)    THE  NEW  PEACH  SCALE. 
(Diaspis  amygdnU  Tryon.) 


Fig.  2.  The  New  Peach  Softle:  a  brftnch  covered  with  male  and  female  soalea, 
natural  size;  b,  fem\le  8c%le;  c,  male  scale;  d^  ffroup  of  male  sctdea— enlarged. 
(Howard,  U.  S.  Dept.  of  Vgr.,  Yearbook,  1W4.) 

How  to  detect  it. — This  scale  is  readily  distinguislied  from 
the  San  Josd  in  that  the  female  is  a  little  larger,  of  a  lighter 
gray  color,  with  the  elongated  exuvial  point  ridged  and  lo- 
cated at  one  side  of  the  center,  and  the  male  is  smaller,  elon- 
gated, with  parallel  sides  and  wiiite.  The  exuvial  point  is 
similar  to  that  of  the  female,  but  located  at  the  anterior  end. 
A  tree  badly  infested  has  a  white-washed  appearance  from  the 
color  of  ttie  male  scales.  Where  only  females  occur,  how- 
ever, a  grayish  brown  appearance  is  produced. 

It  is  the  habit  of  these  insects  to  cluster  about  the  trunk 
and  the  lower  parts  of  the  larger  limbs  of  a  tree. 

The  original  home  of  this  insect  is  probably  either  the  West 
Indies  or  Japan.  From  its  probable  West  Indian  origin  it 
gets  one  of  its  popular  names,  *'West  India"  scale.  It  is  now 
known  to  exist  in  the  United  States,  at  Washington,  D.  C; 
at  Los  Angeles,  Cal.;  in  one  locality  in  Ohio;  at  Molino,  Fla.; 
at  Bainbridge,  ThomasvilL,  Irby  and  Ash'  urn,  Georgia.  The 
case  at  Irby,  Ga.,  involves  two  peach  orchards;  one  of  about 
7,000  trees  and  the  other  25,000  trees.  About  10,000  trees 
have  been  utterly  destroyed  at  this  place  by  this  scale. 

It  attacks  the  peach,  plum,  apricot,  cherry,  pear,  grape,  per- 
simmon, and  a  few  other  plants. 

Treatment. — ^Tlie  winter  treatment  for  this  insect  is  about 
the  same  as  tliat  for  the  San  Jos6  scale.     The  females  pass  the 
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winter  in  the  mature  and  partially  mature  state,  and  can  be 
killed  by  the  twenty  per  cent,  mixture  of  kerosene  and  water, 
or  by  the  whale-oil  soap  treatment  at  the  rate  of  one  pound 
dissolved  in  one  gallon  of  water.  In  Georgia  there  are  three 
or  four  broods  from  eggs,  which  appear  at  more  or  less  reg- 
ular intervals,  the  first  appearing  about  the  midde  of  March, 
if  the  season  is  favorable.  These  broods  should  be  watched 
for  and  ten  per  cent,  kerosene  or  whale-oil  soap  at  the  rate 
of  one  pound  to  four  gallons  of  water  should  be  appHed  at 
the  time  of  their  appearance. 

It  is  becoming  one  of  the  most  dangerous  pests  with  which 
we  have  to  contend,  perhaps  equal  to  the  San  Jos6  scale.  The 
most  vigorous  measures  should  be  adopted  for  its  eradication 
while  it  is  yet  in  its  incipiency. 

Fortunately  this  scale  was  also  almost  completely  frozen  out 
by  the  February  freeze. 


(3)    THE  CABBAGE  WEB-WORM. 

(Hellula  undalis  Fab. — Botis  rogataUs  Hulst.)* 

Under  date  of  August  15,  1898,  Mr.  Geo.  Maul,  of  Augusta, 
Ga.,  informed  the  writer  that  in  August  of  1897  a  new  enemy 
to  the  cabbage  and  other  plants  of  the  mustard  family  ap- 
peared in  his  and  neighboring  truck  gardens  in  the  form  of  a 
small  caterpillar.  He  stated  that  this  same  insect  had  ap- 
peared again  at  the  date  of  his  letter,  declaring  that  it  was 
quite  impossible  to  grow  cabbages  and  turnips  around  Au- 
gusta on  account  of  it,  and  urged  this  department  to  come  to 
their  rescue.  Upon  request,  Mr.  Maul  sent  the  writer  alco- 
hol specimens  of  the  caterpillars  and  as  the  species  could  not 
be  identified  they  were  forwarded  to  Dr.  L.  O.  Howard,  En- 
tomologist of  the  United  States  Department  of  Agriculture. 
Dr.  Howard  replied  that  it  was  indeed  a  new  enemy  to  the 
mustard  family  and  could  not  be  identified  from  the  larvae. 
Living  specimens  of  the  caterpillars  were  secured  from  which 
were  bred  several  moths  and  forwarded,  together  with  living 
larvae,  to  Dr.  Howard.  These  were  identified  by  comparison 
with  specimens  in  the  National  Museum,  by  Messrs.  Dyar  and 
Chittenden,  as  Hellula  undalis  Fab.,  an  introduced  species 
which  has  been  recorded  from  Texas. 


*  As  this  Bulletin  goes  to  press,  the  writer  receives  Bulletin  No.  19, 
New  Series,  U.  S.  Department  of  Agriculture,  Division  of  Entomol- 
ogy, which  contains  an  account  o{  Hellula  undalis^  by  Mr.  F.  H. 
Chittenden,  similar  in  some  particulars  to  the  matter  in  this  paper. 
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In  a  letter  concerning  this  insect,  dated  November  16,  Dr. 
Howard  Writes:  "There  is  some  doubt  about  the  Texas  lo- 
cality, and  it  is  quite  probable  that  the  occurrence  at  Augusta, 
Ga.,  is  the  first  of  this  species  in  this  country.  *  *  *  It  is 
obviously  a  species  of  the  greatest  economic  importance,  as 
the  chances  are  that  it  will  spread  northward  and  soon  take 
rank  among  our  most  pernicious  cruciferous  pests,  of  which 
we  already  have  a  superfluity." 

About  the  middle  of  October,  1898,  the  writer  made  an  in- 
vestigation of  the  ravages  of  this  pest  around  Augusta,  visit- 
ing six  or  eight  truck  farms.  The  turnips,  cabbages,  radishes 
and  other  cruciferous  vegetables  grow  oflf  nicely  for  about 
ten  days  after  they  come  up,  but  within  another  week  they 
are  swept  away  by  this  little  worm.  Acres  and  acres  are  thus 
devastated.  Some  truckers  planted  the  same  piece  of  gjound 
over  five  times  with  the  same  result — the  loss  of  the  whole 
crop  each  time.  Mr.  Maul  planted  eight  pounds  of  cabbage 
seed  in  frames  and  carefully  stretched  mosquito-netting  over 
them,  hoping  thereby  to  exclude  the  moths  and  secure  a  crop 
of  cabbage  plants.  In  spite  of  this  precaution,  the  moths 
gained  entrance  and  the  crop  was  lost.  Some  truckers  have 
estimated  their  losses  up  in  the  thousands  of  dollars,  but  it  is 
difficult  to  make  a  fair  estimate  of  the  damage  done  in  Rich- 
mond county. 

Excepting  the  infestation  in  Richmond  county,  about  Au- 
gusta, no  other  locality  in  the  State  is  known  to  be  infested. 
It  is  reported  that  the  cabbage  and  turnip  crops  about  Way- 
cross,  Ga.,  were  almost  a  complete  failure  last  fall,  due  to  some 
insect  trouble,  possibly  the  cabbage  webworm.  This  is  not 
certain,  however,  since  no  investigation  has  been  made. 
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Fig  8.    Hellula  undalis'.    a,  moth;  ^, papa;  ^ and^,  larva,  dorsal  and  lateral 
Tiew ;  d^  head  of  larva— ail  much  enlarged.    (Original.) 

DESCRIPTION   OF   THE   DIFFERENT   STAGES. 


The  egg. — The  ^gg  is  about  .8  mm.  in  diameter,  nearly  spher- 
ical, slightly  oblong  with  a  sharp  teat-like  projection  at  one  end 
and  light  yellow  in  color.  The  shell  is  thin  and  membranous, 
filled  with  a  yellowish  fluid.  The  embryo  develops  very  rap- 
idly, and  a  few  hours  before  the  larva  issues  the  tgg  takes  on 
a  pinkish  brown  color,  until  finally,  with  the  aid  of  a  hand 
lens,  the  characteristic  black  head  of  the  caterpillar  can  be 
seen. 

The  Larva, — In  length  the  full  grown  worm  measures  about 
five-eighths  of  an  inch  (i6  mm.);  nearly  cylindrical,  with  gieat- 
est  diameter  about  2.7  mm.,  near  the  midddle,  tapering  toward 
each  extremity.  In  color  it  is  a  dull  pinkish  cream,  with 
seven  brownish  purple  stripes  traversing  the  entire  length  of 
the  body,  excepting  the  head  and  first  thoracic  segment,  one 
on  the  dorsimeson  and  three  on  each  side;  the  third  or  lower 
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lateral  one  is  usually  somewhat  indistinct.  Also,  a  ventricn- 
eson  stripe  and  on  each  side  a  latero-ventral  stripe  of  the 
same  color  can  be  readily  distinguished  in  the  young  larva; 
these  fade  away  and  almost  disappear  as  the  worm  approach- 
es maturity  and  the  general  color  becomes  lighter.  The  body 
bears  a  few  hairs  which  can  scarcely  be  seen  without  the  aid 
of  a  lens.  The  three  pairs  of  true  legs  and  the  five  pairs  of 
pro-legs  are  quite  well  developed. 

The  head  is  homy  and  poHsh-black,  as  illustrated  in  fig- 
ure 3,  d.  The  first  thoracic  segment  is  furnished  with  a  black 
s^hield  which  is  very  conspicuous  in  the  young  larva,  but  fades 
off  into  a  light  brown  color,  with  broken  longitudinal,  dark 
brown  bars  as  maturity  as  approached. 

The  Pupa. — Tiit  pupa,  shown  much  enlarged  at  5,  in  the 
figure,  is  full  five-sixteenths  of  an  inch  (8.2  mm.)  long;  the 
head  and  the  portion  showing  the  outlines  of  the  wings  are 
dark  fuscous,  and  the  other  portion  of  a  lighter  yellow  color. 
The  anal  segment  terminates  with  four  hairs.  The  dark 
brown  eyes  and  general  outline  of  the  moth  can  be  quite 
plainly  distinguished. 

The  Adult. — ^The  moth  is  figured  at  a,  much  enlarged,  in 
the  accompanying  illustration.  The  female  moth  is  described 
under  the  name,  Botis  rogatalis  by  Dr.  Hulst,  in  the  Trans- 
actions of  the  American  Entomological  Society,  Vol.  XIII., 
page  149,  as  follows: 

Expands  19  mm.  Palpi,  head,  thorax  and  abdomen  fuscous;  fore 
wings  broken  fuscous  and  fuscous  cinereous;  the  basal  space  with 
a  black  spot  medially,  two  white  lines  cross  the  wings,  the  first  extra 
basal  edged  with  dark  fuscous,  outer  after  the  typical  Boiis  pattern;  a 
dark  brown  spot  antiulated  with  white  at  reniform;  a  dark  brown 
subtriangular  apical  patch,  and  a  subterminal  white  line;  marginal  line 
black,  broken;  hind  wings,  even  fuscous;  beneath,  lighter,  lines  obso- 
lete, reniform  indistinct.* 

HABITS   AND    LIFE    HISTORY. 

The  observations  made  on  the  habits  and  life  history  of  this 
insect  were  conducted  both  in  the  field  and  in  the  laboratory. 
It  should  be  stated,  however,  that  on  account  of  frequent  inter- 
ruptions, caused  by  the  necessity  of  carrying  on  the  fall  nur- 
sery inspection  work  at  the  same  time,  its  life  history  could 
only  be  worked  out  incompletely.  One  of  the  most  import- 
ant phases,  the  number  of  broods,  was  not  determined. 

It  is  the  purpose  of  the  writer  to  make  a  more  complete 


♦  This   technica.1   description   was   copied   from    Dr.    Hulst*s   paper 
and  furnished  the  writer  through  the  courtesy  of  Dr.  Howard. 
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study  of  its  life  history  the  present  season  and  conduct  a  series 
of  experiments  with  insecticides  for  its  destruction,  and  pub- 
lish the  results. 

As  stated  before,  this  insect  was  hrst  observed  at  Augusta 
in  Richmond  county  about  the  middle  of  August,  1897. 
It  was  probably  introduced  a  year  or  two  earlier  but  did 
not  occur  in  sufficient  numbers  to  attract  attention.  Accord- 
ing to  Dr.  Howard  (communicated  by  letter  to  the  writer,  un- 
der date  of  November  28),  its  original  home  is  probably 
Southern  Europe. 

Its  destructive  work  in  the  fall  of  1897  attracted  considera- 
ble attention  among  the  truckers  of  Richmond  county,  but 
it  was  not  expected  that  it  would  prove  such  a  pernicious 
pest.  In  the  first  days  of  August  of  the  following  season  it 
appeared  in  such  vast  numbers,  sweeping  every  vestige  of 
cruciferous  plants  before  it,  that  the  gardeners  became 
alarmed.  Protective  and  remedial  measures  of  different  kinds 
were  tried;  mosquito  netting  was  used  over  beds  of  cabbage 
plants,  arsenical  poisons  were  used  on  field  crops,  but  all  of 
no  avail. 

The  caterpillars  are  first  noticed  in  about  ten  aays  or  two 
weeks  after  the  plants  have  come  up.  As  many  as  twenty 
may  be  found  on  one  plant.  They  eat  out  the  bud  or  heart 
of  the  young  plant  and  stop  its  growth  at  Ciice.  Then  they 
gnaw  tfie  leaf  stems  and  even  the  stalk  and  cut  them  so  nearly 
off  that  they  break  down.  Roots  are  not  attacked  except  in 
the  case  of  turnips,  where  fhe  worms  occasionally  gnaw  into 
the  top  of  the  turnip  roots- 

Cabbages,  turnips,  radishes  and  collards  are  devoured  with 
equal  relish.  Other  plants  of  the  family  cruciferae  also  un- 
doubtedly furnish  food  for  this  insect.  No  otner  plants  are 
known  to  be  attacked. 
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Fio.  4.    A  turnip  plant  with  the  bud  eaten  out  by  Hellula  undalis. 


The  moth  deposits  her  eggs  singly  on  the  lower  suiA<*ve  of 
the  leaves.  These  are  scattered  promiscuously,  as  indicated  at 
€,  in  figure  4.  Twenty  to  thirty  eggs  were  observed  to  be 
deposited  by  each  of  several  females  in  the  breeding  cages. 
It  is  quite  probable  that  even  more  are  usually  deposited. 
The  ^^%^  are  hatched  in  two  to  three  days  after  deposition. 
Eggs  deposited  on  the  under  side  of  turnip  leaves  in  the 
breeding  cages,  on  the  5th  of  November,  were  hatched  on  the 
8th  of  November.  Others  deposited  on  the  6th  were  hatched 
on  the  9th.  The  little  caterpillars  are  very  active  and  imme- 
diately upon  issuing  they  descend  directly  into  the  bud  of  the 
plant,  where  they  begin  their  destructive  work.  After  feeding 
for  a  few  hours  they  begin  to  spin  threads  of  silk  from  leaf  to 
leaf  and  from  one  margin  of  a  leaf  to  the  other.  The  small 
leaves  are  often  partially  rolled  with  the  worms  inside,  by 
means  of  these  threads.  More  often,  however,  they  spin  little 
web-bags  against  tlie  leaves  or  leaf  stems  neap  where  they 
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are  feeding,  into  which  they  hastily  retreat  when  disturbed. 
In  case  they  are  feeding  on  turnip  plants,  where  they  feed 
near  the  ground  the  bag  is  free,  touching  the  ground  and 
is  coated  over  with  little  grains  of  sand  which  cling  to  the 
silk  threads. 

According  to  observations  made  in  the  laboratory,  the 
larvae  take  from  twenty  to  twenty-five  days  to  develop  from 
t!ie  eggs  to  the  pupa  stage.  Worms  that  issued  on  November 
9th  pupated  from  the  ist  to  the  7th  of  December. 

After  reaching  full  growth  they  resort  to  some  convenient 
place  on  the  stem  or  leaf  of  the  plant,  or  burrow  beneath  the 
sand,  usually  the  latter,  and  spin  a  small  cocoon  in  which  the 
transformation  takes  place.  They  may  remain  in  the  cocoon 
for  two  or  three  days  before  the  pupa  is  completely  formed. 
About  ten  or  twelve  days  are  consumed  in  the  pupa  stage. 
In  the  breeding  cages  larvae  that  pupated  from  tlie  22d  to 
the  25th  of  October  emerged  as  moths  on  December  ist  to  5th. 
Others  that  pupated  December  7th  emerged  December  i8th. 

Copulation  takes  place  in  a  few  hours  after  the  moths 
emerge  from  the  pupa  state.  The  eggs  develop  very  rapidly 
and  are  deposited  in  a  few  hours  after  hnpregnation  takes 
place.  The  moths  begin  to  fly  in  the  evening  after  sunset, 
depositing  their  eggs  on  the  lower  surface  of  the  leaves. 
They  remain  hidden  during  the  day,  usually  on  the  under  sur- 
face of  leaves  and  under  rubbish  on  the  ground,  with  their 
wings  folded  in  the  position  shown  in  figure  4.  When  dis- 
turbed they  fly  off  a  few  yards  and  suddenly  dart  down  into  a 
hiding  place.  They  fly  low  and  in  somewhat  of  a  darting  mo- 
tion. They  were  never  found  to  be  feeding,  and  the  indica- 
tions are  that  they  live  and  do  their  work  in  the  few  days  of 
their  existence  without  feeding,  although  this  point  was  not 
definitely  determined.  Those  that  were  bred  in  the  cages 
where  there  was  no  food  for  them  copulated  and  laid  their 
eggs  nonnally,  whic'h  would  indicate  tliat  there  was  at  least 
no  necessity  for  food.  As  stated  before,  the  number  of  broods 
was  not  determined;  but  since  less  than  six  weeks  are  required 
for  the  insect  to  complete  its  life  cycle,  and  since  the  first 
brood  appears  in  the  early  days  of  August  and  the  last  one 
reaches  to  the  ist  of  December,  we  can  reasonably  conclude 
that  there  are  at  least  three  broods.  It  is  highly  probable,  too, 
that  there  is  a  July  brood,  which  may  not  occur  in  sufficient 
numbers  to  attract  attention.  Cold  weather  usually  catches 
the  last  brood  and  cuts  its  wSrk  short.  On  November  29th, 
after  a  few  frosts  had  appeared,  the  writer  visited  a  truck  farm 
near  Augusta  and  found  the  caterpillars  greatly  reduced  in 
numbers  and  very  sluggish.  Very  little  damage  was  done 
by  them  after  November  15th. 
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How  they  pass  the  winter  was  not  determined,  but  as  an 
opinion  it  is  suggested  that  they  very  likely  hibernate  as 
pupae. 

Parasites. — From  the  material  brought  into  the  laboratory 
was  reared  an  Ichneumonid,  w^hich  is  presumably  a  parasite 
on  this  webworm.  Dr.  Howard  writes  that  two  distinct  spe- 
cies of  parasites  were  bred  from  the  material  sent  to  his  office.* 
Definite  information  concerning  the  natural  enemies  of  this 
insect  cannot  yet  be  given.  It  is  quite  probable,  however, 
that  this  most  dangerous  cruciferous  pest  will  be  greatly  held 
in  check  by  its  parasites. 

Treatment. — Sufficient  experiments  have  not  yet  been  made 
to  authorize  the  recommendation  of  any  definite  course  of 
treatment  for  this  particular  insect.  The  habit  the  worms 
have  of  darting  back  into  their  protecting  web  when  disturbed 
precludes  the  use  of  conti.ct  poisons.  Internal  poisoning  can 
undoubtedly  be  effected  with  more  or  less  success.  The  most 
efficacious  remedy  that  suggests  itself  then,  perhaps,  is  Paris 
green,  either  suspended  in  water  or  used  as  a  ary  powder. 
If  used  in  water,  four  or  five  ounces  of  the  poison  to  fifty  gal- 
lons of  water  is  the  proper  proportion.  The  mixture  should 
be  well  agitated  and  applied  with  a  fine  spray  nozzle.  Sev- 
eral applications  will  be  necessary  to  effect  good  results,  the 
first  to  be  made  as  soon  as  the  first  pair  of  true  leaves  of  the 
plant  has  come  out  (if  the  insect  has  appeared  on  the  prem- 
ises), the  second  in  about  a  week  after  the  first,  and  others  at 
intervals  of  ten  days,  as  may  seem  necessary.  It,  perhaps, 
would  not  be  well  to  use  the  poison  within  a  week  of  the 
time  the  vegetables  are  to  be  marketed.  If  the  poison  is  to 
be  used  as  a  powder  it  should  be  thoroughly  mixed  with 
gypsum  or  flour  at  the  rate  of  one  part  of  the  poison  to  twen- 
ty parts  of  the  diluent  and  dusted  on  the  plant. 

Some  of  the  truckers  of  Richmond  county  used  arsenical 
poisons  last  year  with  apparently  no  effect;  yet  we  believe 
that  if  they  are  thoroughly  applied  and  used  often  enough 
destruction  of  a  large  per  cent-  of  the  worms  will  result.  The 
usual  caution  against  the  danger  of  carelessly  handling  ar- 
senic should  be  observed. 

The  moths  are  readily  attracted  by  lights.  On  October  17, 
after  nightfall,  the  writer  took  a  lantern  out  into  an  infested 
turnip  field  and  in  two  minutes  a  dozen  or  more  moths  were 
flying  arounu  the  light,  which  would  suggest  that  they  could 


♦  On  page  56,  Bui.  No.  19,  i,N.  S.),  U.  S.  Department  of  Agriculture, 
Division  of  Entomology,  Mr.  F.  H.  Chittenden  gives  the  names  of 
these  parasites  as  die  Tachina  fly,  Exorista  piste,  Walk,  and  the 
Ichn-eumonid,    Limneria  tibiator   Cr. 
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be  readily  captured  by  trap-lanterns.  Lanterns  arranged  over 
pans  of  Kerosene  oil  and  placed  at  intervals  of  say  forty  yards 
over  the  garden  would  doubtless  trap  a  large  number  of 
moths  before  they  lay  their  eggs. 

In  the  fall  or  during  the  winter  all  trash,  as  weeds,  old 
cabbage  stalks  and  other  debris  in  and  around  fields  that 
were  infested  the  previous  season  should  be  raked  up  and 
burned  and  the  overwintering  brood  will  therebv  be  re- 
duced. 


(4)     BLACK  KNOT. 
( Plowriyhtia  morbosa  Sc>  )  S::cc. 


Fig.  6.    BUek  Knot.— Old  knots  on  eherry  twigs,  natural  size.     (Original.) 

(25) 

Digitized  by  VjOOQ IC  i 


Plums  and  cherries  are  subject  to  the  attacks  of  a  disease 
very  expressively  termed  "Black  Knot."  This  disease  is 
American  in  its  origin  and  occurs  more  or  less  abundantly 
throughout  the  United  States,  but  is  especially  prevalent  in 
the  Eastern  States,  where  it  seems  to  have  first 
appeared.  In  some  sections  of  the  East  growers  of  plums  and 
cherries  have  been  forced  from  time  to  time  to  abandon  the 
industry  in  consequence  of  the  ruinous  effects  of  its  work. 
Cases  are  on  record  showing  that  orchards  that  paid  hand- 
somely one  year  were  completely  destroyed  the  following 
year  or  two.  Cherries  are  little  grown  in  Georgia,  but  plum 
culture  has  become  quite  an  extensive  industry,  and  profita- 
ble returns  are  realized  from  the  marketed  fruit. 

Realizing  the  seriousness  of  this  Black  Knot  fungus,  the 
State  Board  of  Entomology  very  wisely  placed  it  in  the  cate- 
gory of  dangerously  injurious  pests  and  thereby  brought  it 
within  the  purview  of  the  law.  While  this  disease  is  not  very 
prevalent  over  the  State  and  a  general  epidemic  has  never  oc- 
curred, yet  it  was  deemed  necessary  to  include  it  in  the  list 
and  take  steps  to  hold  it  under  control. 

It  has  been  found  in  quite  a  good  many  orchards  in  the 
State,  but  not  to  any  alarming  extent-  The  more  intelligent 
growers  are  fully  aware  of  the  injuries  they  are  liable  to  suffer 
from  its  attacks,  and  whenever  it  appears  on  their  premises 
they  lose  no  time  in  removing  it  by  cutting  off  affected  parts 
or  rooting  up  the  diseased  trees.  Through  such  wise  meas- 
ures the  disease  has  not  been  allowed  to  get  beyond  control. 

How  to  detect  it. — Some  fully  formed  knots  arc  illustrated  in 
figure  5-  lliese  are  large,  rough,  black  excresences,  due  to 
the  growth  of  a  fungus  (Flowrightia  morhosa)  in  the  cam- 
bium layer  of  the  branches  or  twigs.  These  crusty  enlarge- 
ments may  extend  entirely  around  the  branch  or  grow  length- 
wise on  one  side.  The  nrst  swelling  usually  begins  in  the 
spring,  when  the  sap  begins  to  flow;  it  may,  however,  occa- 
sionally be  noticed  in  the  fall.  The  first  indication  is  a  slight 
enlargement,  usually  longitudinal,  which  rapidly  increases  in 
size  as  the  season  advances.  The  bark  is  soon  ruptured  and 
finally  scaled  off,  exposing  a  yellowish  brOwn  crusty  surface. 
In  May  the  fungus  bears  a  crop  of  infecting  ipores  on  the 
surface  of  the  knot,  which  gives  it  a  velvety  appearance- 
These  spores  are  soon  scattered  by  the  wind  or  other  natural 
agencies  furnishing  infection  for  other  trees  and  thus  dissem- 
inating the  disease.  The  knot  then  becomes  hard  and  black 
as  fall  is  approached.  It  has  not  yet  completed  its  work. 
During  mid-winter  another  crop  of  spores  is  produced  and 
scattered.  These  gain  lodgment  in  the  cracks  and  crevices  of 
the  bark  and  in  the  forks  of  twigs  and  at  the  growing  points, 
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ready  to  germinate  and  penetrate  the  tissues  of  the  bark  as 
spring  opens  up. 

Treattnent. — The  most  effective  metliod  of  controlling  this 
disease  is  to  cut  out  all  the  knots  as  soon  as  they  appear  and 
burn  them.  This  work  saould  be  supplemented  by  spraying 
with  Bordeaux  (four  pounds  of  copper  sulphate  and  five 
pounds  of  fresh  lime  to  fifty  gallons  of  water).  Four  applica- 
tions are  necessary,  two  for  the  winter  crop  of  spores  and  two 
for  t^ie  summer  crop.  The  first  should  he  made  about  two 
weeks  before  the  buds  begin  to  oi>en,  and  the  second  immedi- 
ately before  they  open.  The  third  application  should  be  made 
about  the  middle  of  May  at  the  time  the  summer  crop  of 
spores  is  produced,  followed  in  about  two  weeks  with  the 
fourth. 

All  wild  cherry  and  plum  trees  should  be  carefully  watched, 
as  they  are  frequently  badly  attacked,  and  affected  parts  must 
be  cut  away  and  burned. 


(5)     PEACH  YELLOWS. 


Tio.  «.    Yellows  the  fourth  year.    (Smith,  Bui.  17,  Dlv.  veg.  Path.,  U.  S.  Dept. 
Agr.) 
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This  disease  has  not  yet  made  its  appearance  in  Greorgia, 
but  we  have  every  reason  to  anticipate  its  introduction  at  any 
time,  unless  diseased  stock  is  effectively  excluded  from  the 
State.  The  probability  of  its  introduction  and  the  fact  that  it 
carries  destruction  with  it  have  prompted  the  Board  to  place 
it  on  the  black  list  that  every  precaution  may  be  taken  to  keep 
it  beyond  the  bounds  of  the  State. 

It  is  American  in  its  origin  and  has  been  known  for  about 
one  hundred  years.  It  is  quite  generally  distributed  over  the 
Eastern  States  north  of  Tennessee  and  North  Carolina. 
Sonie  of  the  most  important  peach  sections  of  the  East  have 
suffered  immensely  from  its  destructive  work  and  in  not  a 
few  cases  entire  orchards  have  been  completely  destroyed.  It 
seems  to  prefer  peaches,  but  apricots,  almonds,  nectarines  and 
Japanese  plums  are  not  free  from  its  attacks. 

How  to  detect  it. — If  the  affected  tree  is  in  bearing,  the  first 
symptom  is  manifested  in  the  premature  ripening  of  the  fruit, 
which  may  take  place  several  weeks  or  only  a  few  days  before 
the  normal  season  of  ripening.  Premature  ripening  may  be 
due  to  other  causes,  but  the  yellows  peaches  bear  character- 
istic bright-red,  measly  blotches  over  the  skin  and  streaks  of 
red  through  the  flesh,  often  reaching  to  the  pit.  Another 
reliable  symptom  is  the  pushing  out  of  newly  formed  buds  at 
the  ends  of  apparently  healthy  twigs  or  water  sprouts,  into 
short  shoots  with  small  yellowish  leaves.  Such  buds  should 
not  normally  put  out  until  the  following  season.  Also,  the 
disease  may  cause  dormant  buds  on  the  trunk  and  larger  limbs 
to  push  into  feeble,  often  branched  shoots,  characterized  by 
narrow  stiff  leaves.  This  stage  is  illustrated  in  figure  6, 
showing  the  abnormal  growth  on  a  tree  dying  with  tne  yel- 
lows. Affected  trees  may  live  for  three  to  five  years,  during 
which  time  they  are  gradually  weakened  and  finally  the  foli- 
age becomes  yellowish  or  reddish  in  color- 

The  term  "yellows"  is  somewhat  misleading.  Quite  a  num- 
ber of  supposed  cases  of  yellows  in  this  State  have  been  re- 
ported to  the  writer,  but  upon  investigation  the  yellowing  of 
the  foliage  in  every  case  proved  to  be  due  to  the  peach  borers, 
drouth  or  some  other  weakening  effect  on  the  trees.  Prema- 
ture ripening  of  the  fruit  from  similar  causes  has  also  lead 
many  to  believe  their  trees  to  be  affected  with  the  yellows. 
The  absence  of  red  spots  on  the  skin  and  red  streaks  through 
the  flesh  of  the  fruit  should  serve  to  relieve  uneasiness  in  such 
cases. 

The  cause  of  yellows  is  yet  undetermined,  but  it  is  defi- 
nitely known  that  it  is  a  disease  and  can  be  communicated 
from  tree  to  tree  and  from  orchard  to  orchard.  Experi- 
ments have  shown  that  it  can  be  communicated  to  healthy 
trees  through  buds  taken  from  diseased  trees,  but  the  manner 
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of  its  natural  spread  from  tree  to  tree  is  yet  Unknown.  It  is 
known,  however,  that  from  scattered  cases  in  the  orchard  it 
will  gradually  spread  over  the  entire  orchard  and  completely 
destroy  it  if  left  unmolested. 

Prevention. — Since  yellows  is  an  incurable  disease,  we  can 
onJy  look  to  preventive  measures  for  protection. 

(i)  Peach  trees  should  not  be  obtained  from  nurseries  lo- 
cated immediately  in  infested  sections.  Such  stock  is  liable 
to  develop  yellows  after  planting  out. 

(2)  Peach  pits  from  affected  trees  should  never  be  planted. 
They  may  reasonably  be  expected  to  convey  the  disease  to 
th  young  stocks. 

(3)  Whenever  the  disease  appears  in  an  orchard  every  af- 
fected tree  should  be  rooted  up  and  burned.  Simply  cutting 
off  affected  parts  is  not  sufficient.  The  virus  exists  in  the  ap- 
parently healthy  parts  and  would  soon  develop  the  symptoms 
of  yellows.  The  whole  tree,  root  and  branch,  must  be  de- 
stroyed. 
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(6)    PEACH  AND  PLUM  ROSETTE. 


Fig.  7.    Rosette  Induced  in  a  soedlinc  by  Inoculation.    (Smith,  Farmers'  Bui. 
No.  17,  Div.  veg.  Path.,  U.  S.  Dept.  of  A^v.) 

Similar  to  the  yellows  is  a  disease  known  as  "Rosette'*  from 
the  peculiar  tufts  into  which  the  leaf  buds  grow  on  trees 
under  the  influence  of  the  disease.  It  attacks  peaches  and 
plums  and  is  quite  generally  distributed  over  the  northern  por- 
tion of  Mid  ale  Georgia,  extending  from  Augusta  to  the  Ala- 
bama line,  and  from  Macon  to  some  distance  north  of  At- 
lanta. THie  writer  has  quite  thoroughly  worked  the  State 
over  and  has  never  found  it  south  of  Macon  nor  in  extreme 
North  Georgia.  It  also  occurs,  although  to  a  limited  extent, 
in  Eastern  Kansas  and  in  Western  South  Carolina.  It  seems 
to  be  most  prevalent  in  Georgia,  where  it  has  been  known  for 
about  twenty  years.  It  causes  the  destruction  of  many  tices 
annually  in  infested  sections  of  this  State,  but  the  growers  do 
not  consider  it  with  any  great  dread  from  the  fact  tnat  they 
effectively  hold  it  under  control  by  the  destruction  of  all 
affected  trees  as  soon  as  the  disease  appears.     Tn  some  locali- 
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ties,  however,  resetted  trees  have  been  left  in  hedges  and 
waste  places  to  propagate  the  disease  and  cause  considerable 
destruction  to  adjacent  orchards. 

Hotc  to  detect  it. — Figure  7  well  illustrates  the  appearance 
of  a  tree  affected  witti  rosette.  This  clustering  together  of  the 
leaves  into  rosettes  usually  takes  place  in  early  spring  and  is 
one  distinguisfhing  character  of  the  disease.  The  foliage  as- 
sumes a  yellowish  green  or  orange  color,  or,  in  case  of  plums 
particularly  a  beautiful  red  color.  The  leaves  have  a  straight, 
stiff  appearance  with  inrolled  margins.  One  season  is  usually 
sufficient  to  completely  kill  the  affected  trees.  In  some  cases, 
however,  a  tree  may  live  two  years,  especially  if  it  is  not  at- 
tacked in  all  parts  at  once;  but  when  a  tree  is  once  attacked 
it  never  recovers. 

Prevention, — ^The  same  preventive  measures  suggested  for 
yellows  apply  also  to  rosette,  and  particularly  s^liould  all  dis- 
eased trees  be  promptly  dug  up  and  burned.  Fence  rows 
and  hedges  where  peaches  and  plums  are  growing  should  be 
watched  and  affected  trees  destroyed.  By  a  series  of  experi- 
ments, Dr.  Erwin  F.  Smith,  of  the  U.  S.  Department  of  Agri- 
culture, determined  that  it  can  be  communicated  by  bud  in- 
oculation, it  being  necessary,  however,  for  the  tissues  of  the 
bud  and  stock  to  unite  before  inoculation  is  effected.  Further 
than  this  its  manner  of  spread  is  unknown.  Dr.  Smith  sug- 
gests t?hat  possibly  the  disease  may  enter  through  the  roots* 
but  this  has  not  yet  been  proved.  It  is  certain,  however,  that 
it  does  spread  naturally  and  that  a  few  affected  trees  left  stand- 
in^i;  in  an  orchard  will  in  time  cause  the  destruction  of  the  en- 
tire orchard.  Hence  the  importance  of  rooting  up  diseased 
trees. 


MISTLETOE. 


(Phoradendron  flavescens.) 


Nearly  everyone  is  familiar  with  mistletoe.  It  is  a  shrubby 
plant  parasitic  on  trees,  especially  oaks,  elms,  mapl  s,  willows, 
poplars,  apples  and  pears.  It  possesses  the  remarkable  prop- 
erty of  firmly  engrafting  itself  on  the  limbs  of  trees  and  sub- 
sisting on  their  juices.  The  stems  are  one  and  a  half  feet 
high,  much  branched,  rather  thick  and  brittle.     Tlie  leaves 


♦Farmers'  Bulletin,  No.  17,  Div.  Veg.  Path.,  U.  S.  Department  of 
Agricuhure,  page  17. 
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are  thick,  three-veined,  obtuse,  cuneate-obovate,  smootfi  and 
entire  on  rather  short  petioles.  The  berry  is  white  semi-trans- 
parent and  has  a  viscous  pulp  adhering  to  the  limb  or  branch 
with  which  it  comes  in  contact  until  it  strikes  root 

This  parasite  feeds  on  the^  juices  of  the  tree  upon  which  it 
is  growing  and  draws  heavily  upon  its  vitality.  On  germina- 
tion it  sends  out  numerous  rootlets  which  penetrate  the  cortex 
of  the  host  and  even  enter  the  wood  with  which  they  form 
an  intimate  connection.  This  causes  local  death  and  a  hurt- 
ful influence  throughout  the  plant.  At  the  point  of  attack 
a  distorted,  swollen  appearance  is  presented,  due  to  the  dry- 
ing of  the  tissues  and  die  process  of  repairing.  Trees  are  so 
weakened  by  mistletoe  that  they  are  very  much  stunted  in 
growth  and  in  the  course  of  time  die  limb  by  limb.  It  is  com- 
mon all  over  the  State  and  is  especially  destructive  to  the 
shade  trees  in  many  of  our  cities.  The  Board  placed  it  on 
the  list  of  injurious  pests  that  steps  might  be  taken  to  check 
its  destructive  work  on  the  shade  trees  of  the  cities.  The 
shade  trees  of  Augusta  particularly  have  suffered  from  this 
pest,  and  many  of  them  are  gradually  dying  from  its  weaken- 
ing influence,  together  with  the  attacks  of  some  scale  insects. 
At  the  time  of  this  writing  the  writer  receives  a  communica- 
tion from  the  Civic  League,  of  Augusta,  asking  for  a  treat- 
ment -for  the  shade  trees  of  that  city  against  mistletoe  and 
scale  insects.  Apple  and  pear  trees  are  also  hosts  for  this 
parasite,  but  because  of  the  more  thorough  course  of  prun- 
ing and  better  treatment  otherwise  given  them  than  is  usually 
given  shade  trees  they  do  not  suffer  so  severely  from  its  at- 
tacks. 

Treatment, — Mistletoe  can  be  quite  effectively  controlled  by 
keeping  it  cut  off.  Where  it  appears  on  the  smaller  branches 
they  should  be  pruned  off  and  the  bunches  occurring  on  large 
limbs  should  be  chipped  out.  This  can  be  done  in  the  fall 
or  early  winter,  and  the  plant  should  never  be  allowed  to  re- 
main on  the  trees  until  the  fruit  ripens.  The  berries  scatter 
and  the  pulp  being  viscous  they  adhere  to  whatever  they 
touch.*  Birds,  particularly  the  thrush,  feed  on  the  berries  and 
aye  effective  agencies  in  disseminating  the  seed,  especially  in 
wiping  their  bills  on  limbs  and  thus  leaving  berries  that  have 
adhered  to  them. 

In  conclusion,  I  wish  to  acknowledge,  with  pleasure,  the 
valuable  serv^ices  ®f  Miss  Mamie  Griggs  in  producing:  the 
drawings  for  figures  3,  4  amd  5. 
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[Fig.  I.  Appearance  of  the  scale  on  bark:  a,  infested  twip^,  natural  size;  h,  l>ark 
as  it  appears  under  hand  lens,  showing  scale  in  various  stages  of  development,  and 
youne^  larvae.  (Howard  and  Marlatt,  Bui.  No.  3,  New  Series  Div.  of  Enton^olopy,  U. 
S.   r>ept.  of  Agriculture. 

Through  correspondence  and  personal  visits  all  of  the  fruit  growers  of 
Georgia  that  our  records  show  to  have  trees  infested  with  the  San  Jose 
sealc  have  been  given  instructions  upon  the  means  of  controlling  it  ;  but 
tio^ortunately  some  fruit  growers  are  prone  to  procrastinate  and  mid-winter 
has  found  a  number  of  infested  orchards  yet  unsprayed.  The  line  of  treat* 
ment  that  I  have  insisted  upon  calls  for  two  winter  applications,  one  im- 


mediately  Sifter  the  foliage  is  shed  and  the  other  i»  late-winter  or  sfning  be- 
fore the  trees  bloom. 

It  should  be  remembered  that  spraying;  can  be  done  without  injury  to 
the  trees  only  in  fair  weather,  and  during  the  winter  the  number  of  days 
suitable  for  spraying  is  quite  limited.  Hence  the  importance  of  beginning 
operation  in  the  fall.  If  spraying  is  delayed  until  spring,  weather  condi- 
tions usually  make  it  impractible  to  get  over  a  large  orchard  with  two  ap- 
plications, and  in  some  orchards  last  year  the  trees  were  blooming  before 
the  first  spraying  had  been  completed.  After  the  trees  begin  to  bloom 
spraying  must  cease  until  the  crop  is  gathered.  To  spray  trees  in  bloom 
means  destruction  to  the  crop  ;  to  spray  trees  in  fruit  means  a  kerosene 
flavor  for  the  fruit  ;  to  neglect  the  treatment  of  a  peach  or  plum  orchard 
for  two  years  means  the  partial  or  entire  destruction  of  the  orchard  ;  to 
successfully  control  the  San  Jose  scale  means  the  application  of  all  the 
energy  and  enterprise  the  fruit  growers  can  muster. 

We  have  had  an  unusually  mild  winter  and  the  San  Jose  scale  has  been 
breeding  on  warm  days  throi^hout  the  winter  up  to  the  present.  In  this 
respect  the  weather  has  been  most  favorable  for  the  destruction  of  the  scale. 
When  breeding  and  in  an  active  condition  the  scale  is  more  susceptible  to 
treatment  than  when  in  a  dormant  condition.  Do  not  delay  treatment 
longer  ;  utilize  every  favorable  day  in  the  fight  for  the  mastery  of  this  pest 
until  your  infested  orchards  have  been  thorougly  sprayed. 

Many  of  the  growers  have  already  completed  the  first  winter  spraying 
and  it  will  be  necessary  to  repeat  the  application  only  in  orchards  that  are 
badly  infested  throughout.  In  orchards  where  the  infestation  is  apparently 
limited  to  small  areas  all  trees  that  show  the  presence  of  scale  should  recei\'C 
the  second  application,  while  the  general  treatment  of  the  orchard  may  be 
limited  to  one  ap[ilication.  It  is  a  mistake,  however,  to  attempt  to  select 
and  spray  the  infested  trees  and  entirely  omit  the  general  treatment  of  the 
orchard.  It  is  an  equal  mistake  to  attempt  the  eradication  of  a  case  of  scale 
from  an  orchard  by  destroying  all  trees  that  show  the  presence  of  the  scale, 
omitting  those  that  are  apparently  free.  No  manner  of  inspection  will  re- 
veal all  the  infested  trees  in  a  large  orchard. 

While  it  must  be  admitted  that  the  San  Jose  scale  in  a  permanency  in 
Georgia,  there  is  no  longer  any  doubt  that  it  can  be  successfully  controlled 
without  menacing  the  profitable  production  of  fruit  to  any  large  extent 
Our  experience  during  the  past  three  years  has  shown  conclusively  that  this 
pest  will  yield  to  proper  treatment  and  that  infested  orchards  can  be  kept 
in  fair  condition.  The  records  of  this  Department  show  that  orchards  con- 
taining ten  to  fifty  thousand  trees  badly  infested  with  scale  three  yeBrs  ago 
are  now  in  good  condition.  It  required  thorough  work  to  preserve  these 
orchards  but  tlie  results  have  fully  justified  the  efforts.  It  is  true  that  a 
very  small  per  cent,  of  the  trees  referred  to  have  died  from  the  combined 
effect  of  the  scale  and  the  severe  treatment,  but  this  has  only  slightly  dis- 
figured the  orchards  without  causing  any  appreciable  loss. 
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Directions  for  treating  scale  infested  orchards  have  been  repeatedly 
placed  in  the  hands  of  our  fruit  growers,  but  it  will  hardly  be  out  of  place  to 
f^ve  them  here  with  particular  reference  to  spring  work. 

J^^99^^^U  "y^  Infeafed  Treex, — A  newly  established  ease  of  scale  in  a 
neighborhood  formerly  free  may  be  exterminated  by  the  destruction  of  all 
trees  involved.  By  such  heroic  treatment  a  neighborhood  may  be  freed 
from  this  pest,  provided  it  is  discovered  and  the  trees  destroyed  within  a  few 
months  after  its  introduction.  Aside  from  cases  of  recent  and  limited  in- 
festation the  digging  up  method  is  resorted  to  only  where  there  is  strong 
hope  of  preventing  or  delaying  the  spread  of  the  scale  to  neighboring 
orchards.  By  a  prompt  destruction  of  a  few  hundred  trees  under  certain 
conditions  the  progress  of  the  scale  may  be  materially  checked  and  its 
spread  over  an  important  fruit  section  delayed  two  or  three  years.  Under 
any  circumstances  all  trees  in  a  dying  condition  and  beyond  recovery  should 
be  dug  up. 

The  Kerosene-  Wafer  Treat mrnt, — After  repeated  experiments  with  various 
substances,  considering  cost,  danger  of  injury  to  the  trees  and  fruit  buds, 
and  eflFectiveness  against  the  scale,  we  have  found  that  the  kerosene -water 
treatment  gives  the  most  satisfactory  results.  For  the  application  of  this 
remedy  is  required  a  spray  pump  specially  fitted  to  mechanically  mix  ker- 
osene and  water  in  the  act  of  spraying.  These  machines  are  so  constructed 
that  the  desired  percentage  of  kerosene  can  be  regulated  quite  accurately. 

The  Goulds  "Kero- Water"  pump,  made  by  the  Goulds  Mfg.  Co., 
Seneca  Falls,  N.  Y.,*  has  given  general  satisfaction  with  us  and  has  proved 
more  reliable  than  other  pumps  tested. 

During  the  winter  of  1898-99,  upon  my  recommendation,  a  25  percent, 
strength  of  kerosene  was  generally  used  in  the  State,  and  while  the  results 
were  in  the  main  satisfactory,  careful  experiments  showed  that  a  20  per 
cent,  strength  accomplished  about  the  same  results  against  the  scale  and 
was  attended  with  less  danger  of  injury  to  the  trees.  For  two  years,  there- 
fore, we  have  been  using  the  20  per  cent,  kerosene -water  mixture  as  a 
winter  treatment.  As  stated  above,  an-  infested  orchard  should  receive  at 
least  one  annual  application  and  in  bad  cases  two  applications  during  the 
course  of  the  winter  are  required  to  bring  the  scale  under  control.  The  spray- 
ing may  be  done  at  any  time  during  the  winter,  but  one  should  begin  in  time 
to  finish  the  work  before  the  trees  begin  to  bloom.  If  two  applications  are 
to  be  made,  it  is  a  good  practice  to  make  the  first  early  in  the  fall  as  soon  as 
the  foliage  is  shed.  At  that  time  in  this  climate  the  insects  are  still  in  an  active 
condition  and  much  more  readily  destroyed  than  later  when  they  become  dor- 
mant. It  is  true  that  the  danger  of  injury  to  the  trees  is  less  in  late  winter 
or  spring,  but  I  have  never  observed  any  particular  damage  from  fall 
spraying. 

The  mixture  should  be  applied  in  a  fine  mist  and  every  portion  of  the 
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infested  tree  should  be  moistened  from  the  ground  to  the  tips  of  the  twigs, 
but  care  should  be  taken  not  to  allow  the  mixture  to  run  down  the  trunk 
and  collect  about  the  base  of  the  tree.  It  should  always  be  borne  in  mind 
that  an  excess  of  the  mixture  applied  to  a  tree  will  in  many  cases  produce 
death,  particularly  to  peaches  and  plums.  The  usual  caution  to  avoid 
spraying  on  damp  and  cloudy  days  should  be  ob.served  ;  neither  should 
Spraying  be  continued  in  the  evening  after  sunset.  The  conditions  should 
always  he  favorable  to  a  rapid  evaporation  of  the  kerosene,  else  injur>*  to 
the  trees,  may  result. 

For  summer  treatment  a  lo  per  cent,  strength  of  kerosene  with  water 
is  recommended.  This  is  very  useful  to  check  the  progress  of  the  scale  b 
an  orcliard  that  has  not  formerly  been  properly  treated,  until  a  winter  appli- 
cation can  be  made.  A  particularly  favorable  time  for  its  application  to 
peach  and  plum  trees  is  immediately  after  the  crop  is  gathered.  The  scale 
In  then  about  at  its  maximum  breeding  rate  and  the  application  w^U  largdy 
destroy  tlie  young  larvae  and  the  breeding  females.  Not  over  lo  per  cent 
kuTosene  j^hould  be  used,  and  the  leaves  should  not  be  left  dripping.  In  oar 
experiments  with  this  remedy  it  was  noted  that,  notwithstanding  great  cait, 
Sume  of  the  peach  leaves  were  scorched  around  the  margins  and  **shot- 
holed  "  ;  but  this  slight  injury  apparently  did  not  result  in  permanent  dam- 
age to  tliL^  trees. 

Tit*  i'nKh'-Pvt  role  urn  Treatment. — Crude  petroleum  can  be  substituted 
for  the  refined  oil  in  the  spring  treatment  of  the  San  Jose  scale.  It  shonW 
be  applied  in  mechanical  mixture  with  water  in  exactly  the  same  way  as 
kun»seije  is  used  and  with  the  same  cautions.  In  our  experiments  with  this 
tiuh^tance  it  was  quite  definitely  determined  that  a  25  per  cent,  strength 
was  safe  to  use  on  peach  and  plum  trees  and  that  the  crude  petroleum  \ns 
even  more  effective  against  the  scale  than  the  same  strength  of  the  refined 
kerosene.  The  pure  crude  oil  and  mixtures  of  a  strength  greater  than  50 
per  cent,  either  killed  or  severely  injured  all  trees  sprayed.  It  was  not 
found  necessary,  however,  to  use  over  25  per  cent,  to  destroy  the  scale.  The 
oil  remains  on  the  sprayed  tree  two  or  three  months  and  evidentiy 
prevents  the  young  insects  from  attaching  themselves  to  the  bark.  It,  theit- 
fore,  acts  as  a  preventive  as  well  as  a  curative. 

Only  peach  and  plum  trees  were  used  in  the  experiment  and  the  appli- 
cations were  made  early  in  March,  1900  before  the  trees  bloomed.  The  experi- 
ment was  continued  through  the  summer  and  fall,  but  the  results  do  not  war- 
rant the  recommendation  of  even  a  small  percentage  of  crude  oil  on  peach  foli- 
age Trees  sprayed  in  July  with  a  10  per  cent,  strength  were  considerablj 
damaged.  The  result  of  our  fall  and  early  winter  applications  are  not  favor- 
able. I  can,  therefore,  commend  the  use  of  crude  petroleum  on  peach  and  plum 
trees  only  for  late  winter  and  spring.  It  should  be  explained,  howe\-er 
that  there  are  many  different  forms  of  crude  petroleum  and  while  one  article 
might  damage  a  tree  another  used  under  the  same  conditions  would  nal. 
The  lighter  paraffin  oils  are  to  be  recommended  in  preference  to  the  heavier 
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To  the  Honorable  Board  of  Entomology  of  the  State  of  Georgia. 

Sirs:  I  have  the  honor  to  submit  the  accompanying  manu- 
script for  publication  and  distributidn  in  accordance  with  an  Act 
of  the  General  Assembly  of  Georgia,  approved  December  20,  1898. 

This  proposed  publication  seeks  to  clear  up  apparent  confus- 
ion among  the  nurserymen,  particularly  those  in  other  States 
doing  business  in  Georgia,  concerning  the  requirements  of  the 
law  and  rules  and  regulations  of  the  board  governing  the  inspec- 
tion and  transportation  of  nursery  stock  and  to  show  our  position 
with  regard  to  the  enforcement  of  the  same.  Last  year  some 
trouble  was  encountered  with  outside  nurser>Tnen  and  it  is  hoped 
that,  our  position  being  understood,  such  trouble  will  not  recur. 

It  is  thought  proper  to  place  the  instructions  to  the  Georgia 
nurserymen  and  to  those  outside  of  the  State  under  the  same 
cover,  so  that  there  may  be  a  mutual  understanding  as  to  what 
is  required  of  each. 

Very  respectfully. 

W.  M.  Scott, 

State  Entomologist, 
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I.     'To  Georgia  NuR^ERYMEhJ. 

The  law  governing  the  inspection  and  certification  of  nursery 
stock  prescribes  that  the  annual  inspection  of  nurseries  shall  be 
completed  on  or  before  November  ist  of  each  year;  but  the  execu- 
tion of  the  Act,  as  concerns  the  detail  of  the  work,  is  left  largely 
to  the  discretion  of  the  entomologist.  The  time  of  the  inspection 
last  year  was,  from  necessity,  extended  through  the  month  of 
November  and,  indeed,  a  few  unimportant  inspections  were  mad*e 
as  late  as  December.  The  recent  addition  of  an  assistant  to  the 
working  force  will  greatly  facilitate  the  work  in  the  future,  and 
the  inspection  this  season  will  doubtless  be  completed  within  the 
prescribed  time. 

The  regular  inspection  work  is  not  begtm  until  August  15th, 
but  the  business  methods  of  a  few  nurserymen  require  an  earlier 
inspection,  and  in  such  cases  the  inspections  may  be  made  as  early 
as  the  first  of  July.  An  inspection  made  before  the  15th  of  Aug- 
ust, however,  must  be  supplemented  by  another  later  in  the  season. 
The  reason  for  delaying  the  work  as  late  in  the  season  as  prac- 
ticable is  apparent  when  the  life  history  and  habits  of  the  San 
Jose  scale  are  considered,  this  beii>g  the  principal  pest  for  which 
the  inspection  is  made.  In  this  climate  the  scale  is  breeding  and 
is  capable  of  being  communicated  to  the  nursery,  certainly  as  late 
as  November.  A  certificate  issued  upon  an  early  inspection, 
therefore,  would  give  little  or  no  assurance  of  the  absence  of 
scale  from  the  nursery,  particularly  where  it  is  located  in  an  in- 
fested neighborhood.  Moreover,  June  budded  peach  trees  will 
not  have  made  sufficient  growth  to  admit  of  a  satisfactory  iti- 
spection  before  October.  It  is  clear,  too,  that  insect  injuries  and 
disease  effects  are  more  conspicuous  near  the  close  of  the  grow- 
ing season. 

A  certificate  at  best  does  not  give  unqualified  evidence  of  the 
entire  absence  of  seriously  injurious  insects  and  diseases.  It  is 
proppsd,  therefore,  to  make  the  inspections  under  the  most  favor- 
able conditions  and  to  make  supplemental  inspections  after  the 
stock  is  dug,  wherever  the  surroundings  are  such  as  to  cause  sus- 
picion. As  complete  an  assurance  as  possible  of  the  cleanliness  of 
the  stock  is  thus  obtained,  and  it  is  hoped  that  there  may  be  estab- 
lished, thereby,  a  confidence  in  the  products  of  the  Georgia  nurs- 
eries equally  advantageous  to  the  nurserymen  and  orchardists. 

Some  nurserymen  have  a  careless  habit  of  leaving  old,  unsalable 
stock  heeled  in  on  their  yards  from  year  to  year.  This  practice 
affords  a  harboring  place  for  insects  and  diseases  and  we  strongly 
condemn  it.  A  case  in  point:  Last  year  the  writer  found  San 
Jose  scale  in  a  bunch  of  old  stock  heeled  in  on  the  yard  of  one  of 
our  nurserymen;  and,  although  no  scale  could  be  found  in  the 
nursery  blocks,  the  regular  certificate  could  not  be  issued  to  the 
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owner.     Wherever  such  conditions  are  found  our  certificate  will 
be  withheld  until  they  are  corrected. 

Aside  from  the  San  Jose  scale  the  following  are  on  the  Board's 
list  of  dangerously  injurious  pests:  The  New  Peach  Scale,  Black 
Knot.  Peach  Yellows,  Peach  and  Plum  Rosette.  None  of  these 
have  yet  been  found  in  any  of  the  nurseries,  but  with  the  exception 
of  the  Yellows  they  all  occur  in  the  State  to  a  slight  extent  and 
are  carefully  looked  for  when  the  inspections  are  made. 

Last  year  seventy  nurseries  were  inspected,  four  of  which  were 
found  infested  with  San  Jose  scale  and  from  the  owners  of  which 
the  regular  inspection  certificate  was  withheld.  It  should  be 
clearly  understood  here  that  no  nurseryman  whose  premises  are 
found  infested  can  obtain  the  regular  certificate.  A  nurseryman, 
a  portion  of  whose  premises  is  infested,  but  in  such  a  manner  as 
not  to  endanger  the  remainder,  may  be  given  a  special  certificate; 
provided,  however,  that  all  stock  growing  in  the  infested  portion 
shall  be  destroyed-  and  the  remainder  fumigated  under  our  per- 
sonal supervision.  Likewise,  where  a  nursery  is  located  in  a  scale 
infested  neighborhood,  even  though  no  scale  can  be  found  on  the 
nursery  grounds,  fumigation  will  be  required  and  a  certificate  will 
be  given  to  the  owner  of  such  a  nursery  only  upon  the  conditions 
expressed  in  writing  that  he  will  fumigate  every  plant  before  it  is 
sent  out.  This  requirement  is  based  upon  the  following  rule  of 
the  rules  and  regulations  adopted  by  the  Board  of  Entomology, 
January  i8,  1899: 

Ruuc  9. — The  State  Entomologist  shall  have  power  to  require  any  nur- 
seryman of  the  State  to  fumigate  his  stock  with  hydrocyanic  acid  gas, 
when  in  his  judgment  the  presence  of  any  pest  in  the  nursery  or  in  the 
neighborhood  of  the  nursery  warrants  such  treatment  for  the  better  pro- 
tection of  the  agricultural  interests  of  the  State.  Upon  failure  of  any 
individual,  firm  or  corporation  to  comply  with  this  requirement,  the  State 
Entomologist  is  hereby  authorized  to  withhold  his  certificate  from  the 
same. 

Some  of  our  nurserymen,  even  though  not  compelled  to  meet 
the  above  requirement,  have  voluntarily  adopted  the  plan  of  fumi- 
gating all  stock  (including  buds  and  grafts)  grown  or  handled  by 
them.  We  most  urgently  advise  all  nurserymen  to  adopt  this 
plan,  not  only  as  a  precaution  against  the  San  Jose  scale,  but  to 
destroy  the  Woolly  Aphis  and  other  injurious  insects  liable  to  be 
conveyed  on  nursery  stock. 

The  State  of  Virginia  has  placed  the  official  ban  upon  the 
Woolly  Aphis  and  Crown  Gall,  and  other  States  are  bringing 
gradual  pressure  to  bear  for  the  reduction  of  these  pests.  The 
regulations  of  our  State  Board  make  no  provisions  for  the  disposi- 
tion of  stock  infested  with  the  Woolly  Aphis  or  Crown  Gall,  leav- 
ing it  to  the  discretion  of  the  inspector. 

Our  own  observations  in  the  orchards  of  the  State  show  these 
agencies  to  be  seriously  injurious,  either  producing  death  or 
greatly  retarding  growth  of  aflFected  trees.  For  some  time  it  has 
been  a  question  as  to  what  action  should  be  taken  with  regard 
to  these  troubles,  and  so  far  nurserymen  have  onlv  been  requested 
to  withhold  from  the  market  all  aflfected  stock.     In  the  future  we 

Digitized  by  VjOOQ IC 


Fig.  I. — Woolly  aphis  {Schizoneura  lanigera).  a,  Apamic  female; 
by  larval  louse;  f,  pupa;  d^  winj^ed  female  with  antenna  enlarped  above; 
all  greatly  enlar(;ed  and  with  waxy  excretion  removed.  (Mariatt,  Circ. 
No.  20,  sec.  s.,  Div.    of  Ent.,  U.  S.  Dept.  of  Agr.) 


^A 


Fig.  2. — Woolly  aphis  {Schizoftettra  lanigerd).  d,  Root  of  young  tree 
illustrating  deformation ;  d,  section  of  root  with  aphides  clustered  over 
it;  c,  root  louse,  female — a  and  /^  natural  size;  r,  much  enlarged.  (Mar- 
latt,  Circ,  No.  20,  sec,  s,,  Div,  of  Ivnt.,  U.  S.  Dept.  of  Agr.) 
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Fig.  3. — Crown-Gall  {Dendrophagus  globostisToum^y).  i,  p^all  on  Ma- 
riana Plum  cutting;  2,  gall  at  crown  and  on  root  of  Elberta  Peach;  3,  gallon 
Peach  induced  bj  planting  diseased  Mariana  Plum  in  juxtaposition;  4,  gall 
induced  by  inoculation.    (A.  Xi-  Quaintance,  phptQi  Proc,  24th  Ann.  Meeting 
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will  require  the  destruction  of  plants  visibly  infected  with  Crown 
Gall,  and  all  apple  trees  sufficiently  infested  with  the  Woolly 
Aphis  to  show  knots  on  the  roots.  In  cases  of  slight  infestation 
by  the  Woolly  Aphis  only  fumigation  or  whale  oil  soap  treatment 
will  be  required. 

At  the  time  of  the  regular  inspection  it  will  not  be  possible  to 
determine  the  extent  of  these  pests  in  the  nurseries,  as  the  roots 
will  not  then  be  exposed  and  only  a  few  trees  in  each  block  can  be 
pulled  up  for  examination.  Then,  after  all,  we  must  depend 
largely  upon  the  honesty  and  integrity  of  the  nurserymen  for  the 
enforcement  of  our  instructions.  In  this  connection  it  should  be 
stated  that  we  have  had  the  hearty  co-operation  of  the  Georgia 
nurser>Tnen  in  our  work  and  it  is  largely  due  to  them  that  the  law 
has  been  successfully  executed. 

In  addition  to  fruit  trees  the  following,  if  offered  for  sale,  are 
classed  as  nursery  stock  and  are  subject  to  the  regulations  gov- 
erning the  inspection  and  transportation  of  the  same :  Strawberry 
plants,  vines,  ornamental  trees  and  shrubs,  and  greenhouse  plants 
(not  including  cut-flowers). 

The  following  is  the  form  of  the  certificate  issued  to  nursery- 
men whose  premises  conform  to  the  requirements  of  the  Board : 

GEORGIA  STATE  BOARD  OF  ENTOMOLOGY. 

ATLANTA,  GA. 

OFFICIAL  CERTIFICATE.  No.  . . 

To  Whom  it  May  Concern: 

This  is  to  certify  that  in  accordance  with  an  Act  of  Assembly 

approved  December  20,  1898,  I  have  on  the days  of 

made  an  inspection  of  the  nurseries 

of at and  that  I  found 

the  stock  in  these  nurseries  apparently  free  from  the  San  Jose 
scale  and  all  other  insects  and  diseases  of  a  seriously  injurious  na- 
ture  

This  Certificate  is  to  cover  only  stock  grown  in  the  above- 
named  nurseries,  and  becomes  invalid  twelve  months  from  date. 


State  Entomologist, 


When  it  is  desired  to  use  this  certificate  on  stock  other  than 
that  grown  by  the  nurseryman  to  whom  it  was  issued,  it  may  be 
so  used  provided  such  stock  is  already  covered  by  our  State  Cer- 
tificate or  the  ofiicial  tag  of  the  Board  issued  to  nurserjTuen  out- 
side of  the  State. 

The  regular  inspection  certificate  must  not  be  used  by  dealers 
in  nursery  stock  who  are  not  themselves  growers.  Buying  and 
re-selling  plants  is  certainly  a  legitimat^,g^||§ij|^§,ji|id,js^e  have 


made  provision  whereby  dealers  may  readily  comply  with  the  law. 
The  dealer  must  furnish  this  office  with  the  names  of  all  the  nur- 
serymen from  whom  he  proposes  to  purchase  stock,  and  if  our 
records  show  tnai  all  of  them  have  met  with  the  requirements  of 
the  Board,  a  certificate  to  that  effect  will  be  granted.  Also  wher- 
ever practicable  the  stock  handled  by  dealers  will  be  re-inspected. 

All  nursery  stock  offered  for  transportation  must  be  plainly  la- 
beled with  the  official  inspection  certificate  in  accordance  with 
the  following  rule  of  the  Board : 

Rule  4. — Any  treea,  shrubs  or  other  plants  commonly  known  as  nur- 
sery stock,  shi]>ped  within  the  State  of  (Georgia,  without  each  box,  bundle 
or  package  (in  each  car  load,  or  less  than  car  load  lot)  being  plainly 
Itfbeled  with  an  official  Entomologist's  certificate  to  the  effect  that  the 
contents  of  the  same  have  been  inspected  and  found  to  meet  with  the 
requirements  of  the  Board  of  Entomology,  in  accordance  with  section  10 
of  the  act  citeii  above,  shall  be  liable  to  confiscation  upon  the  order  of 
the  inspector. 

Any  nurseryman  upon  application  to  this  office,  with  dimen- 
sions of  his  fumigating  house,  will  be  furnished  the  formula  and 
full  instructions  for  fumigating.  When  desired,  if  necessary,  we 
will  personally  superintend  the  beginning  of  the  work. 

The  formula  that  we  have  adopted  is  i  ounce  of  potassium 
cyanide  (98-99  per  cent),  i  1-4  ounces  of  commercial  sulphuric 
acid,  3  ounces  of  water  to  every  100  cubic  feet  of  space  in  the 
room ;  time  of  exposure  50  minutes.  Our  experiments  have  shown 
that  the  time  may  be  extended  to  one  hour  without  danger  of  in- 
jury to  dormant  trees. 

We  wish  to  give  notice  here  that  all  fumigating  houses  should 
be  placed  in  order  for  approval  at  the  time  of  nursery  inspection. 

So  far  as  possible  the  nurseries  will  be  taken  up  systematically 
with  respect  to  location,  in  order  to  avoid  traveling  over  the  same 
ground  more  than  once.  It  is  hsped  that  demands  for  early  in- 
spections will  not  materially  interfere  with  this  plan ;  but  when  for 
any  good  reason,  a  certificate  is  desired  in  advance  of  our  schedule 
we  will  arrange  for  an  earlier  inspection. 

11.    To  Nurserymen  of  Other  States  and  Countries  Doing 
Business  in  Georgia. 

Although  the  present  regulations  governing  the  transportation 
of  nursery  stock  from  other  States  and  countries  into  Georgia 
have  been  in  force  since  January,  1899,  there  still  remains  some 
confusion  as  to  their  provisions.  Every  year  considerable  trouble 
arises  in  the  enforcement  of  our  law,  which  usually  results  in  de- 
lay in  the  delivery  of  the  stock  involved,  if  not  total  loss  of  the 
same.  We  make  no  attempt  to  quarantine  against  healthy  nursery 
stock  grown  in  other  States,  but  on  the  contrary  we  invite  legiti- 
mate trade  from  outside  nurserymen  and  only  ask  that  they  com- 
ply with  the  simple  provisions  of  our  State  law. 

Our  position  can  best  be  explained  by  quoting  Section  13  of 
the  Act  of  the  General  Assembly  of  Georgia,  approved  December 
:20,  1898,  and  rules  5,  6,  7,  8,  and  9  of  the  rules  and  regulations  of 
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the  Georgia  State  Board  of  Entomology  adopted  under  that  Act : 

Section  13. — Each  and  every  person  residng  in  states  or  countries  out- 
side of  the  State  of  Georgia,  dealing  in  or  handling  trees,  plants,  cuttings, 
vines,  shrubs,  bulbs  and  roots  in  this  State,  shall  register  his  name  or 
firm  and  file  a  copy  of  his  or  its  certificate  of  inspection  furnished  by  the 
Entomologist,  Fruit  Inspector  or  other  duly  authorized  government  official 
of  his  State  or  County,  with  the  Chairman  of  the  Board  of  Control.  Upon 
failure  so  to  do,  said  stock  shall  be  liable  to  confiscation  under  order  of 
the  Inspector. 

Rule  6. — Each  and  every  box,  bundle,  or  package  of  trees,  shrubs  and 
other  plants  commonly  known  as  nursery  stock,  shipped  in  car  load  lots 
or  less  than  car  load  lots,  into  the  State  of  Georgia  from  any  other  State 
or  Country,  shall  be  plainly  labeled  with  a  certificate  of  inspection  fur- 
nished by  the  Entomologist,  Fruit  Inspector  or  other  duly  authorized  of- 
ficial in  the  State  or  Country  in  which  said  stock  was  grown,  and  also 
with  the  official  tag  of  the  Georgia  State  Board  of  Entomology  hereafter 
provided  for;  said  certificate  and  tag  to  be  valid  for  only  twelve  months 
from  the  date  they  bear,  in  accordance  with  Section  9  and  13  of  the  Act 
cited  above.  Such  shipments  not  so  labeled  shall  be  liable  to  confiscation 
upon  the  order  of  the  Inspector. 

Rule  6. — Upon  the  filing  of  the  proper  certificate  as  above  prescribed  in 
accordance  with  Section  13  of  said  Act,  and  upon  request  of  any  person  or 
persons  residng  in  States  or  Countries  outside  of  the  State  of  Georgia, 
dealing  in  or  handling  trees,  shrubs  or  other  plants  in  this  State,  the  cer- 
tificate of  the  said  Board  of  Entomology'  will  be  issued  to  the  same  with- 
out charge,  and  official  tags  bearing  a  fac  simile  copy  of  such  certificate 
and  the  seal  of  the  State  Board,  will  be  furnished  such  applicants  at  cost, 
viz.:  Sixty  cents  for  the  first  hundred  or  part  thereof  and  twenty-five  cents 
for  each  additional  hundred. 

Rule  7. — No  transportation  company  or  common  carrier  shall  deliver 
any  box,  bundle  or  package  of  trees,  shrubs  or  other  plants  commonly 
known  as  nursery  stock,  shipped  from  any  other  State  or  Country  to  any 
consignee  at  any  station  in  the  State  of  Georgia,  unless  each  box,  bundle  or 
package  is  plainly  labeled  with  a  certificate  of  inspection  furnished  by  the 
official  Entomologist  of  the  State  or  Country  in  which  said  stock  was 
grown,  and  also  with  the  official  tag  of  the  Georgia  State  Board  of  Ento- 
mology hereinabove  provided  for. 

Rule  8.---Transportation  companies  shall  immediately  notify  the  State 
Entomologist  (Atlanta,  Ga.),when  by  oversight,  negligence  or  otherwise, 
any  shipment  of  uncertified  stock  is  received  at  any  station  or  wharf  in  the 
State,  and  it  shall  be  his  duty  to  proceed  as  speedily  as  possible  to  inves- 
tigate and  dispose  of  such  stock,  as  provided  for  in  the  Act  cited  above. 

Guided  by  rules  7  and  8,  the  transportation  companies  of  the 
State  have  greatly  assisted  us  in  the  enforcement  of  the  law.  It 
is  clear  that  shipments  of  uncertified  stock  could  not  be  readily 
detected  without  the  co-operation  of  these  companies,  and  we  take 
occasion  here  to  acknowledge  our  obligation  to  them.  In  addi- 
tion to  this,  however,  during  the  shipping  season  we  make  per- 
sonal visits  to  the  principal  distributing  points  for  the  purpose  of 
inspecting  nursery  stock  entering  the  State ;  also,  vohmtary  assist- 
ance is  rendered  by  members  of  the  State  Horticultural  Society, 
who  report  any  suspicious  shipments  that  may  come  under  then- 
observation.  With  our  forces  thus  organized,  failure  on  the  part 
of  any  nurseryman  to  observe  the  law  will  usually  be  detected. 
We  hope,  however,  that  upon  a  better  understanding  of  our  posi- 
tion, further  trouble  of  this  nature  may  be  avoided. 
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The  official  tag  provided  for  in  the  rules  quoted  above  reads 
substantially  as  follows : 

GEORGIA  STATE  BOARD  OF  ENTOMOLOGY. 

Atlanta,  Ga., 

OFFICIAL  CERTIFICATE.  No.  . . 

To  Whom  it  ATay  Concern  : 

This  is  to  certify  that  the  certificate  of Inspector 

for  the  State  of has  been  filed  with  the  Georgia 

State  Board  of  Entomology,  stating  that  the  nursery  stock  grown 

in  the  nurseries  of at was  inspected 

on and  found  to  conform  with  the  require- 
ments of  this  Board. 

This  certificate  is  invalid  after 


State  Entomologist, 

We  make  this  tag  valid  for  twelve  months  from  the  date  of 
inspection,  as  shown  in  the  certificate  upon  which  it  is  based,  un- 
less the  certificate  is  limited  to  less  than  twelve  months,  in  which 
case  our  tag  is  given  the  same  limit.  It  is  intended,  however, 
that  these  tags  shall  cover  only  the  fall  shipments  of  the  current 
year  and  the  following  spring  shipments. 

It  is  our  policy  to  accept,  without  discrimination,  certificates  of 
other  States  issued  by  authorities  legally  constituted  for  that  pur- 
pose, as  a  basis  for  the  official  tag  of  the  Board ;  but  we  reserve 
the  rigrht  to  withhold  the  tag  from  any  nurseryman  who  is  known 
to  be  handling  diseased  or  infested  stock,  even  though  he  holds  a 
clean  certificate.  A  case  in  point :  In  the  spring  of  1900  a  nur- 
seryman shipped  into  this  State  stock  infested  with  San  Jose  scale 
under  his  State  certificate  and  our  tag.  In  due  season  again  he 
filed  his  renewed  certificate  in  this  office  with  application  for  offi- 
cial tags  to  cover  the  following  fall  and  spring  shipping  season. 
We  refused  to  issue  the  tags  upon  the  ground  that  the  applicant 
had  sent  out  scale  infested  stock  from  his  nursery  in  the  early  part 
of  the  same  year.  Not  being  satisfied  with  our  ruling,  he  unfor- 
tunately undertook  to  fill  his  Georgia  orders  without  tags ;  and  not 
until  we  had  destroyed  some  30,000  trees  for  him  was  he  con- 
vinced that  our  law  was  eflFective.  We  hasten  to  explain,  how- 
ever, that  these  trees  were  examined  and  found  to  be  infested  with 
San  Jose  scale  before  they  were  destroyed,  and  that  whenever  by 
oversight  the  tag  has  been  omitted  from  a  shipment  which  proves, 
upon  inspection,  to  be  in  good  condition  it  will  ordinarily  be  re- 
leased. 

The  owner  of  the  trees  destroyed,  in  the  case  cited  above,  pro- 
posed to  bring  suit  to  recover  damages  and  we  submitteH  the  case 
to  the  Attorney-General  of  Georgia,  who  rendered  the  following 
decision : 
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STATE  OF  GEORGIA, 
ATTORNEY-GENERAUS  OFFICE, 

Atlanta,  Ga.,  Nov.  12,  1900. 

Mr.  W.  M.  Scott,  State  Entomologist,  Atlanta,  Ga. 

Dear  Sir  : — Replying  to  your  request  of  this  date  will  say  that 
under  the  Act  creating  the  State  Board  of  Entomology,  approved 
December  20,  1898,  and  the  rules  and  regulations  of  the  Board 
adopted  in  accordance  therewith,  tlie  State  Entomologist  has  au- 
thority to  confiscate  any  and  all  nursery  stock  that  may  be  shipped 
into  this  State  unaccompanied  by  an  inspection  certificate  and  the 
official  tag  of  the  Board,  even  should  such  stock  be  not  infested 
with  dangerously  injurious  insects  or  diseases ;  .and  that  he  is 
authorized  and  it  is  his  duty  to  destroy  any  and  all  nursery  stock 
shipped  into  the  State  which  is  infested  with  the  San  Jose  scale  or 
other  dangerously  injurious  insects,  or  infected  with  dangerously 
injurious  plant  diseases,  without  reference  as  to  whether  or  not 
such  stock  is  covered  with  an  inspection  certificate  and  the  official 
tag  of  the  Board.     Yours  very  truly, 

J.  M.  Terrell,  Attorney-General. 

Whenever  it  is  found  that  our  tags  are  being  used  upon  stock 
infested  with  dangerously  injurious  pests,  they  will  be  recalled 
from  the  grower  of  such  stock  or  canceled  by  publicity. 

For  reasons  explained  in  Part  I.  of  this  bulletin  (which  see), 
certificates  issued  upon  inspections  made  prior  to  July  ist  of  each 
current  year  can  not  be  accepted.  Either  the  original  certificate 
or  a  duplicate  copy  is  desired.  The  nurseryman's  printed  copy 
will  not  be  accepted. 

For  our  position  upon  such  troubles  as  the  Woolly  Aphis  and 
Crown  Gall  we  refer  you  to  Part  I,  which  gives  the  requirements 
placed  upon  the  Georgia  nurserymen,  and  so  far  as  practicable  we 
expect  these  requirements  to  apply  to  outside  nurserymen  doing 
business  in  Georgia. 

With  a  few  exceptions  our  relations  with  outside  nurserymen 
have  been  of  the  most  pleasant  nature  and  we  wish  to  assure  ihern 
that,  within  the  bounds  of  the  law,  we  always  stand  ready  to  facil- 
itate their  trade  in  Georgia. 


Digitized  by 


Google 


•  ••  •■      w      lo^:^ 


b  t ' 


1^  GEORGIA 


State  Board  of  Entomology 


BULLETIN  No.  4,  SEPTEMBER,  1902 


Winter  Treatment  of  San  Jose  Scale  in  the  Light  of  Recent 

Experiments 


BY 

W.  M.  SOOTT  AND  W.  F.  FISKE 


COMPLIMENTS  OP 
THE  AUTHOB8. 


ATLANTA,  GA. 

Geo.  W.  Harrison,  State  Printer 

(The  Franklin  Printing  and  Publishing  Co.) 

1902 

1 


Digitized  by  VjOOQIC 


Georgia  State  Board  of  Entomology. 


ORGANIZATION. 


O.   B.  STEVENS,  Chairman Commissioner  of  Agriculture,  Atlanta. 

P.  J.  BEROKM  ANS.     President  of  State  Horticultural  Society,  Augusta. 
DUDLEY  M.  HUGHES,  President  of  State  Agricultural  Society,  Danville. 

W.  M.  SCOTT Entomologist  and  Secretary  of  the  Board,  Atlanta. 

W.  F.  FISKE Assistant  Entomologist,  Atlanta. 


Digitized  by 


Google 


To  the  Honorable  Board  of  Entomology  of  the  State  of  Georgia : 

Sirs  : — I  have  the  honor  to  submit  the  accompanyiDg  manuscript 
for  publication  and  distribution  in  accordance  with  an  Act  of  the 
General  Assembly  of  Georgia,  approved  December  20,  1898. 

The  subject-matter  consists  principally  of  the  results  of  a  series 
of  experiments  with  remedies  for  the  San  Jose  scale,  carried  out 
during  the  past  winter  at  Marshallville  and  Fort  Valley,  Ga.,  to 
which  are  appended  directions  for  the  preparation  of  the  insecti- 
ciadal  substances  mentioned  and  recommendations  for  the  treatment 
of  infested  orchards. 

The  San  Jose  scale  continues  to  be  the  most  serious  insect  enemy 
of  the  peach  in  Georgia,  and  it  is  hoped  that  by  means  of  the  ex- 
periments begun  last  winter,  any  doubts  now  existing  as  to  the  best 
and  safest  treatment  for  infested  orchards  will  be  definitely  settled. 

Very  respectfully, 

W.  M.  Scott, 
State  Entomologist. 

Atlanta,  Ga.,  September  1,  1902. 
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WINTER  TREATMENT  OF  THE   SAN  JOSE  SCALE  IN 
THE  LIGHT  OF  RECENT  EXPERIMENTS. 


By  W.  M.  SCOTT  and  W.  P.  FISKE. 


INTRODUCTION. 


Since  the  discovery  of  the  San  Jose  scale  in  the  East  many  ex- 
periments have  been  made  in  search  of  a  satisfactory  remedy  for 
it  and  practically  every  substance  .that,  from  the  nature  of  the  in- 
sect, gave  promise  of  relief  has  been  tested  in  one  form  or  another. 
The  question  of  treatment  for  nursery  stock,  or  other  plants  that 
could  be  conveniently  brought  into  an  enclosure  was  early  settled, 
hydrocyanic  acid  gas  proving  quite  efl&cient;  but  the  struggle  for 
a  remedy  that  would  give  entire  satisfaction  in  the  treatment  of 
infested  orchards  has  continued  and  it  cannot  yet  be  said  that  the 
desired  end  in  all  particulars  has  been  reached.  The  great  desid- 
eratum has  been  to  make  an  application  that  would  effectually  de- 
stroy the  scale  insects  without  damaging  the  trees  or  endangering 
the  fruit  crop.  The  susceptibility  of  such  plants  as  the  peach  to 
injury  from  applications  of  a  sufficient  strength  to  kill  the  scale, 
and  the  difficulty  with  which  protected  portions  of  a  tree  are 
reached,  have  made  this  an  almost  insurmountable  problem. 

Unfortunately  the  results  obtained  by  workers  in  different  sec- 
tions of  the  country  conflict  to  such  a  degree  as  to  usually  restrict 
their  application  to  limited  areas.  This  has  necessitated  a  multi- 
plicity of  experiments,  in  order  to  determine  what  remedy  is  best 
suited  to  particular  sections.  The  variability  in  results  has  per- 
haps been  greater  from  the  use  of  petroleum  oils  than  from  any 
other  substance.  Applications  of  oils  in  different  localities  of  the 
same  State  have  produced  conflicting  results.  Even  individual 
trees  in  the  same  orchard  are  oftentimes  affected  differently. 

The  reason  for  this  is  not  altogether  clear,  but  it  is  highly  prob- 
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able  that  the  physiological  condition  of  the  plants,  as  well  as  thai 
of  the  insects,  would  afford  at  least  a  partial  explanation.  More- 
-over,  there  is  frequently  a  difference  in  the  composition  of  what  is 
supposed  to  be  the  same  insecticide  obtained  from  different  soaroes. 
There  are  probably  no  two  localities  that  furnish  petroleum  iden- 
*tical  in  chemical  composition,  and  even  the  oil  from  one  well  may 
not  always  remain  constant  in  this  respect.  It  would  appear  tbere- 
iore  that  the  services  of  both  a  physiologist  and  a  chemist  are 
.greatly  needed  to  assist  in  the  solution  of  the  problem  at  hand. 

For  several  years  the  petroleum  oils  have  taken  the  lead  as  a 
^remedy  for  the  San  Jose  scale  in  the  East,  and  they  have  perhaps 
been  more  extensively  used  in  Georgia  than  in  any  other  State, 
more  than  half  a  million  trees  having  been  sprayed  with  oils  here 
during  last  winter  alone.  The  results  from  the  use  of  both  kero- 
sene and  crude  oil,  in  this  State,  have  been  satisfactory  upon  the 
whole,  but  occasional  damage  to  the  treated  trees,  as  well  as  lack 
of  effect  against  the  scale,  has  resulted  from  applications  of  the 
recommended  20  per  cent,  strength.  In  most  cases,  however, 
these  adverse  results  are  traceable  to  defects  in  the  pumps,  careless- 
ness of  the  operators  in  making  the  application,  or  other  causes 
more  or  less  within  the  power  of  the  orchardist  to  control. 

Perhaps  whale-oil  soap,  though  varying  greatly  in  its  effect  upon 
both  the  scale  insects  and  the  Iruit  buds  in  different  sections,  has 
given  more  uniform  results  the  country  over  than  any  other  sub- 
i3tance  used.  For  a  few  years  it  was  the  accepted  remedy  in  many 
sections,  and  is  still  given  the  preference  by  some  workers.  It  has 
T^een  very  little  used  in  Georgia  and  has  never  gained  any  promi- 
nence as  a  scale  remedy  here. 

The  California  lime,  salt  and  sulphur  wash  has  been  for  many 
years  extensively  used  on  the  Pacific  coast  as  the  favorite  remedy 
for  the  San  Jose  scale.  Early  experiments  with  this  wash  in  the 
East  did  not  show  good  results,  and  until  recently  it  has  been  sup- 
posed that  climatic  conditions  rendered  it  valueless  here.  How- 
•ever,  recent  experiments  have  thrown  more  light  upon  the  nature 
and  effect  of  this  treatment  and  it  now  promises  to  become  an  eflS- 
•cient  remedy  in  the  Atlantic,  as  it  is  in  the  Pacific  States. 

Such  insecticides  as  the  resin  wash  and  caustic  potash  have 
also  taken  part  in  the  struggle  against  the  scale,  with  varyiirg  de- 
grees of  success.     Aside  from  these  better  known  scale  remedies  the 
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fruit-growers  have  been  iovaded  with  veaders  of  various,  ^^sure 
cure"  washes  aad  compauad^  with  the  u^ual  guJtraatee  attached. 

It  became  necessary,  therefore,  to  determiae  the  value  of  these 
various  substauces  iu  comparison  with  the  oils  officially  recom- 
mended by  the  department,  and  for  this  p^rp^se  the  experiments 
discussed  herein  were  planned  and  executed.  In  order  to  place 
the  work  on  a  commercial  basis  and  to  obtain  results  that  would  be 
applicable  to  large  orchards,  each  substance  tested  was  applied  to 
several  hundred  trees.  Discrepancies  likely  to  arise  in  practical 
work  do  not  always  become  apparent  in  a  test  upon  only  a  few 
trees,  hence  the  greater  value  of  practical  experiments. 

CONDITION   OF  THE   TREES   EMPLOYED. 

"For  several  reasons  it  was  not  deemed  necessary  to  use  other 
than  peach  trees  in  the  experiments,  although  had  it  been  conve- 
nient other  kinds  would  have  been  included.  With  the  exception 
of  Le  Conte  and  KieSer  pears,  which  do  not  appear  to  suffer  from 
the  attacks  of  scale,  the  peach  and  plum  are  the  only  fruits  exten- 
sively grown  in  the  State.  Former  experiments  have  shown  that 
the  plum  is  slightly  less  susceptible  to  injury  from  insecticide  ap- 
plications than  the  peach  and  that  it  is  capable  of  taking  the  same 
treatment  without  risk.  A  few  cases  of  infested  apple  orchards 
exist  in  North  Georgia,  but  safe  remedies  for  infested  peach  trees 
can  be  used  with  equal  effect  and  safety  upon  the  apple.  Hence 
recommendations  for  the  treatment  of  infested  plum  and  apple  trees 
can  be  based  on  results  obtained  in  the  peach  orchard. 

The  experiments  were  conducted  in  two  orchards,  both  located 
at  Marshallville,  Ga.  One,  owned  by  Mr.  8.  H.  Rumph,  was  two 
years  old  and  contained  17,000  trees,  and  the  other,*  owned  by  Mr. 
F.  J.  Frederick,  was  four  years  old  and  contained  about  2,000 
trees. 

The  Rumph  orchard  was  planted  in  February,  1900,  and  has 
since  received  such  cultivation  as  the  growth  of  cotton  between 
the  rows  would  allow.  At  planting  time  the  trees  were  given  the 
customary  amount  of  fertilizer  and  have  since  had  only  such 
amount  as  they  could  obtain  from  that  distributed  in  the  cotton 
rows.  The  pruning  has  been  light,  merely  the  cutting  out  of  su- 
perfluous branches  and  no  heading  back.     The  varieties  composing 
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it  are  Triumph,  Dewey,  Waddell,  Pansy,  Eed  River,  TillotsoD^ 
Carmen,  Mountain  Rose,  Hiley,  Slappy  and  Lady  Ingold. 

This  orchard  evidently  became  infested  with  San  Jose  fcale  from 
local  spread  within  a  few  months  after  it  was  planted.  It  appears 
that  cotton  pickers,  while  at  work  among  the  trees,  thoroughly 
disseminated  the  scale  over  the  entire  orchard  on  their  clothing. 
They  frequently  left  their  work  and  went  foraging  for  fruit  in  a 
neighboring  orchard  that  was  badly  infested,  thus  establishing  a 
continuous  communication  between  the  two  orchards  for  about  ten 
days.  The  infestation  was  so  thorough  that  upon  inspection  less 
than  10  per  cent,  of  the  trees  were  found  entirely  free  and  from 
ten  to  forty  trees  in  each  plot  of  four  hundred  were  either  com- 
pletely encrusted,  or  nearly  so. 

When  the  orchard  was  given  to  our  charge  for  experimental 
work  it  had  received  no  previous  treatment  for  scale.  The  extent 
of  infestation,  the  age  of  the  trees  and  the  large  number  of  varie- 
ties combined  to  make  this  orchard  an  exceptionally  desirable  one 
for  the  experiment. 

The  Frederick  orchard  was  selected  more  particularly  with  a 
view  of  testing  the  efliect  of  the  insecticides  on  the  fruit  buds,  the 
Kumph  orchard  being  too  young  to  be  expected  to  bear  a  full  crop 
of  fruit  the  following  season.  In  varieties  it  consisted  of  Carmen, 
Belle  of  Georgia,  Elberta  and  Emma.  An  inspection  previous  to 
treatment  showed  San  Jose  scale  on  nearly  every  tree,  and  about 
26  per  cent,  were  badly  infested.  Scale  had  been  found  in 
the  orchard  the  previous  year  but  no  treatment  had  been  applied, 
and  as  a  consequence  a  few  trees  had  died.  Aside  from  the  effect 
of  the  scale  both  orchards  were  in  a  vigorous  condition  and  well 
supplied  with  fruit  buds. 

CONDITION   OF    THE  SCALE    INSECTS. 

The  natural  life  of  the  San  Jose  scale  being  only  about  ten 
weeks  for  the  female  and  less  lor  the  male,  very  few  that  had 
reached  maturity  during  the  summer  would  be  expected  to  pass 
the  winter  alive.  Our  observations  in  connection  with  the  experi- 
ments showed  that  all  but  a  very  small  per  cent,  of  the  mature  in- 
sects that  began  the  winter  alive,  died  without  treatment  before 
spring.  Moreover,  examinations  of  check  trees  in  early  spring 
revealed   the  fact    that  at  least   30  per  cent,    of    the  immature 
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scales  had  also  perished  during  the  course  of  the  winter.  The 
<»iuse  of  this  fatality  among  the  half-grown  insects  that  should 
normally  pass  the  winter  in  good  condition  is  not  known. 
In  accounting  for  a  similar  occurrence  in  Illinois*  Dr.  Forbes 
suggests  that  it  might  be  attributable  to  a  severe  drouth  of  the 
preceding  year.  This  would  hardly  explain  the  occurrence  here, 
as  the  trees  in  the  test  orchards  were  not  subjected  to  a  drouth  of 
sufficient  severity  to  be  materially  affected. 

PERIOD   CX)VERED     BY   THE   WORK. 

It  was  intended  to  divide  the  work  into  fall,  winter  and  springs 
and  thus  triplicate  the  experiments  with  each  substance,  but  delay 
in  obtaining  some  of  the  materials  and  apparatus  interfered  some- 
what with  this  plan.  On  November  30th,  1901,  the  work  was 
begun  and  it  was  continued  at  intervals,  ^s  the  weather  would  per- 
mit, through  December,  January,  February  and  up  to  March  7th, 
when  the  most  advanced  buds  were  beginning  to  part  their  petals. 

The  weather  conditions  in  their  relation  to  the  results  will  be 
recorded  with  the  details  of  the  experiments.  For  the  purpose  of 
testing  summer  washes  the  experiments  were  taken  up  again  in 
July  of  the  present  year,  but  results  from  the  summer  work  can- 
not be  reported  at  this  time. 

Beginning  in  March,  notes  upon  the  results  were  taken  at  several 
different  times  until  August,  during  which  month  the  last  observa- 
tions were  made.  Had  conclusions  been  drawn  from  the  early  ob- 
servations alone  the  recorded  results  would  have  been  different. 
In  August,  after  the  insects  had  been  breeding  for  some  time,  the 
observations  were  obviously  more  practical.  By  actually  counting 
the  dead  and  living  scales  the  percentage  of  fatality  could  be  more 
readily  approximated  in  early  spring,  but  after  the  insects  had 
passed  through  a  portion  of  the  breeding  period  the  actual  con- 
ditions could  be  more  accurately  determined. 

SUBSTANCES    EMPLOYED. 

It  was  desired  to  cover  the  field  of  known  and  promising  reme- 
■dies  as  completely  as  possible,  but  owing  to  the  extent  of  the  un- 
dertaking and  failure  to  secure  some  of  the  substances,  a  portion 
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of  the  tests  origiDaliy  fanned  for  had  to  be  omitted.  It  is  partic- 
ularly unfortunate  that  the  Beaumont  oil  was  not  tested.  Repeated 
attempts  to  secure  this  substance  resulted  in  failure,  until  too  late 
to  make  the  application.  However,  this  oil,  together  with  other 
substances,  will  be  tested  next  winter  in  the  continuation  of  these 
experiments.  The  substances  actually  used  in  the  tests  may  be 
classified  as  follows : 
Oils:— 

Pennsylvania  crude,  43°  gravity, 

Refined  kerosene,  150°  flash  test, 

Ohio  crude  (fuel  oil), 

California  Distillate. 
Soaps : — 

Leggett's  Anchor  Brand, 

Leggett's  Whale-oil  Soap  Compound, 

Good's  No.  3, 

Good's  No.  6,  Tobacco. 

Turpentine  Soap. 
Caustic  Washes : — 

Lime,  Salt  and  Sulphur, 

Crude  Caustic  Potash, 

Resin  Wash, 

Carbolic  Acid  Emulsion. 


GENERAL  STATEMENT  OF   THE  WORK  WITH  CON- 
CLUSIONS  DRAWN  FROM  THE  RESULTS. 


It  is  not  the  purpose  of  this  paper  to  give  the  details  of  the 
experiments  and  the  percentages  of  fatality  among  the  scale  insects 
produced  by  the  insecticides,  but  rather  to  record  such  conclusions, 
.reached  from  the  results,  as  will  be  of  the  most  value  to  the  fruit- 
growers in  the  treatment  of  their  orchards. 

The  Rumph  orchard  was  divided  into  plots  of  400  trees  each,  and 
these  plots  were  so  arranged  that  each  contained  at  least  five  varie- 
ties of  peaches,  and  from  10  to  40  badly  infested  trees.  In  repeat- 
ing applications  it  became  necessary  to  subdivide  some  of  the 
plots,  using  only  100  or  200  trees  to  the  test.     In  the  Frederick 
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orchard  the  size  of  the  plots  ranged  from  25  to  150  trees,  with  an 
abundance  of  scale  throughout  each  plot. 

PETROLEUM  OILS. 

Kerosene,  in  mechanical  mixture  with  water,  was  for  several 
years  the  chief  remedy  recommended  by  this  department  for  the 
San  Jose  scale,  but  experiments  begun  in  the  winter  of  1899-1900, 
indicated  that  crude  oil  was  slightly  more  effective  and  less  dan- 
gerous. For  two  years,  therefore,  the  latter  substance  has  been 
given  equal  rank  with  kerosene  as  a  scale  remedy  here;  but  the 
comparative  value  of  the  two  oils,  as  well  as  a  number  of  other 
points  connected  with  their  use  as  a  sp)ray,  remained  indefinitely 
settled.  While  it  was  not  possible  to  cover  the  entire  ground  in 
one  season,  the  results  obtained  from  last  winter^s  work  have 
thrown  considerable  light  upon  the  problems  in  hand. 

The  Pennsylvania  crude  oil  used  in  the  experiments  was  obtained 
in  two  lots,  one  from  the  Standard  Oil  Company,  and  the  other 
from  the  Emery  Manufacturing  Company,  Bradford,  Pa.  No  dis- 
tinction could  be  made  between  the  oils  in  the  two  lots,  both  regis- 
tering 43° — 43 J°  gravity.  The  kerosene  was  bought  locally,  and 
was  of  the  grade  150°  flash  test. 

The  observations  taken  between  March  and  June  inclusive, 
when  actual  counts  were  made  of  dead  and  living  scales,  were 
deceiving  in  some  particulars.  Two  applications  appeared  to  have 
but  little  advantage  over  one,  and  the  results,  upon  the  whole,  were 
not  consistent  with  what  should  have  been  expected.  The  August 
observations,  however,  cleared  up  many  discrepancies,  especially 
showing  superior  results  from  two  applications.  In  making  the 
earlier  examinations,  the  small  spaces  missed  by  the  spray  were 
naturally  overlooked  in  most  cases,  the  portions  best  exposed  being 
the  more  convenient  for  making  counts  to  determine  the  propor- 
tion of  dead  to  living  scales.  Hence  applications  that  showed 
almost  perfect  results  before  the  scale  commenced  breeding,  proved 
to  be  inefficient  when  the  August  observations  were  made. 

The  Comparative  Value  of  Crude  Oil  and  Kero8ene,^From  our 
results  it  is  impossible  to  make  any  decision  other  than  that  both 
kerosene  and  crude  oil  are  good,  and  perhaps  equally  the  best 
remedies  that  may  be  employed  against  the  San  Jose  scale,  when 
they  are  applied  in  the  proper  manner  and  with  due  precaution. 
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The  results  from  two  applications  of  either  substance  at  strengths 
not  lower  than  15  per  cent,  were  uniformly  good,  but  single 
applications  varied  to  a  surprising  degree  in  their  effect  upon  the 
scale.  In  the  course  of  the  experiments  in  the  Rumph  orchard, 
single  applications  of  kerosene  were  made  to  11  plots,  and  of  crude 
oil  to  22  plots,  strengths  of  10,  15,  20  and  25  per  cents,  being 
used.  In  the  majority  of  these  plots  the  results  were  not  satisfac- 
tory, when  contrasted  with  those  obtained  from  two  applications. 
The  extreme  variation  noticed  between  the  results  from  single 
applications  of  the  same  strength  made  on  different  days,  is  difficult 
to  account  for.  It  occurred  to  an  equal  degree  in  both  substances, 
but  to  a  less  extent  when  .the  mechanical  mixture  was  replaced  by 
emulsion.  The  working  of  the  pumps,  the  weather  conditions,  and 
the  season  of  the  year,  may  all  have  had  some  influence,  and  occa- 
sional carelessness  of  the  man  at  the  nozzle  must  be  considered  one 
of  the  most  important  factors. 

In  the  Frederick  orchard,  which  it  will  be  remembered  consisted 
of  older  trees,  the  results  were  more  uniform  throughout.  Both 
the  refined  and  crude  oil  proved  effective  as  a  single  application, 
and  plots  treated  once  with  only  15  per  cent,  showed  very  little 
live  scale  in  August. 

In  the  Humph  orchard   neither  substance    had   any  apparent 
damaging  effect  upon  the  trees,  nor  in  the  Frederick  orchard,  except 
when  a  few  trees  received  an  overdose  of  oil  through  fault  in  the 
action  of  the  mechanical  mixing  pump.    Therefore,  so  far  as  the  act- 
ual observations  upon  the  results  indicate,  the  refined  and  crude  oil 
may  be  considered  equally  effective,  and  as  little  or  no  damage  was 
done  to  the  trees  by  either,  equally  safe.     But  owing  to  the  residu- 
um with  which  the  trees  are  left  coated  for  several  weeks  by  appli- 
cations of  crude  oil,  it  would  appear  that  in  general  practice   this  ^ 
substance  might  prove  more  destructive  to  the  scale  than  kerosene. 
One  versus  Two  Applications. — Here  the  results  of  our  experi- 
ments speak  most  decidedly,  and  in   favor  of  two  applications  as 
against  one.     In  the   Rumph   orchard  8  plots  were  treated  twice, 
and  all,  with  a  single  exception,  satisfactorily.     A  plot  sprayed  with 
10  per  cent,  kerosene  in  emulsion  and  followed  later  with  16  per 
cent.,  was  the  exception,  and  even  here  the  result  was  better  than  in 
several  cases  where  25  per  cent.,  as  one  application,  was  used.      A 
15  per  cent,  strength  of  kerosene  in  emulsion,  applied  November 
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30th,  followed  by  a  20  per  cent,  strength  of  the  same  on  February 
24th,  gave  as  nearly  perfect  results  as  anything  employed,  and  the 
same  fall  treatment,  followed  by  15  per  cent,  in  February,  was 
almost  equally  perfect. 

In  the  Frederick  orchard  notes  taken  in  August  showed  a 
noticeable  superiority  of  two  applications  over  one,  though  on 
account  of  the  better  results  here  obtained  with  a  single  spraying 
the  difference  was  not  so  marked  as  on  the  younger  trees  composing 
the  Kumph  orchard. 

The  reasons  for  the  additional  effectiveness  of  two  applications, 
even  though  the  same  amount  of  oil  was  used  in  a  single  one,  are 
several.  The  most  important  Is  that  in  two  applications  the  trees 
have  a  double  chance  of  being  entirely  coated  with  the  spray.  It 
is  not  always  practical  to  choose  perfectly  calm  days  for  the  work, 
and  if  there  is  considerable  wind  it  is  next  to  impossible  to  cover 
every  part  of  the  tree.  Even  under  the  best  conditions,  unless  the 
hands  that  hold  the  nozzles  are  exceptionally  good,  a  twig  or  a  portion 
of  a  limb  is  likely  to  be  missed  occasionally,  so  that  a  second  spray- 
ing is  necessary  to  complete  the  work.  Moreover  it  is  certain  that 
any  strength  less  than  20  per  cent,  will  not  kill  all  the  scales  hit, 
and  even  20  per  cent,  or  25  per  cent,  may  fail  to  kill  an  occasional 
one,  while  two  applications  of  even  15  per  cent.,  or  particularly 
15  per  cent,  followed  by  20  per  cent.,  appear  to  be  sure.  There 
is  also  good  reason  to  suppose  that  two  weak  applications 
have  less  injurious  effect  on  the  tree  than  one  of  greater  strength, 
provided  they  are  made  at  least  thirty  days  apart  to  avoid  the 
accumulative  effect. 

Fall  versus  Spring  Spraying, — It  was  at  first  intended  to  carry 
out  a  series  of  experiments  which  should  .determine  the  relative 
values  ot  fall,  winter  and  spring  spraying,  but  as  has  already 
been  stated,  it  was  found  impossible  to  procure  the  apparatus  and 
materials  necessary  for  an  extended  experiment  with  oils  before 
Christmas.  A  few  plots  sprayed  in  November  and  December,  and 
a  large  number  treated  in  January,  were  therefore  compared  with 
plots  sprayed  during  late  February  and  Nearly  March.  Though 
the  results  of  these  later  applications  were  not  uniformly  superior 
to  those  of  the  earlier,  they  proved  on  the  whole  to  be  distinctly 
better.  A  greater  proportion  of  the  scale  were  killed,  and  the 
spring-treated  plots  averaged  freer  when  examined  in  August  than 
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those  plots  sprayed  with  the  same  strengths  and  substances  in  the 
fall  and  winter. 

Perhaps  the  most  reasonable  explanation  of  this  is  that  the 
scale  insects  become  more  or  less  weakened  by  their  long  sleep 
through  the  winter  months,  and  therefore  withstand  the  action  of 
the  oil  less  effectually.  On  the  other  hand,  it  might  be  said  that 
in  the  spring  time  they  have  begun  to  arouse  themselves  from  their 
state  of  torpor,  and  even  to  grow  a  little,  and  that  they  are,  for 
this  reason,  more  susceptible  to  the  effects  of  the  spray.  It  is 
generally  believed  that  the  contrary  is  the  case  with  the  tree,  which 
is  supposed  to  be  more  easily  injured  by  the  use  of  oil  during  the 
winter  months  than  after  the  flow  of  sap  has  begun  in  the  spring, 
but  no  information  on  this  point  can  be  gleaned  from  the  results 
of  our  experiments. 

There  are,  none  the  less,  strong  advantages  in  the  treatment  of 
trees  in  the  fall,  which  should  not  be  lost  sight  of  in  this  discus- 
sion. Scattered  all  through  the  Rumph  orchard  were  trees  badly 
infested  with  scale,  even  to  the  point  of  encrustation.  When  the 
last  thorough  examination  of  the  experimental  plots  was  made 
in  August,  it  was  notioed  that  such  trees,  when  included  in  plots 
that  had  been  successfully  treated  in  the  fall,  and  to  a  less  extent 
in  those  sprayed  in  January,  had  thrown  out  a  much  stronger 
growth  than  in  those  that  were  left  untouched  until  spring.  In 
some  instances  there  was  as  much  difference  as  between  a  compara- 
tively healthy  tree  in  the  one  case  and  a  dead  tree  in  the  other,  and 
though  often  less  marked  than  this,  the  superiority  of  the  fall  treat- 
ment was  generally  manifest.  This  must  not  be  construed  as  an  argu- 
ment in  favor  of  fall  as  against  spring  spraying,  but  rather  for  two 
applications  of  medium  strength,  one  in  the  fall  or  early  winter, 
and  the  other  in  the  spring.  This  course  of  treatment  gave  results 
equal  to  any,  and  excelled  by  none,  in  our  experimental  plots. 

Mechanical  Mixture  versus  Soap  Emulsion, — Kerosene  emulsi- 
fied by  the  use  of  soap,  and  variously  diluted,  has  for  a  long  time 
been  one  of  the  most  popular  and  effective  remedies  against  insects, 
especially  scales  and  plant  lice.  Its  rapidly  increasing  importance, 
and  the  trouble  of  preparing  the  emulsion,  led  to  the  manufacture 
and  sale  of  several  classes  of  pumps  designed  to  mix  the  oil  forci- 
bly with  the  water  in  the  act  of  spraying.  These  have  been  con- 
structed on  different  principles,  that  employed  by  the  Gould  Man- 
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ufacturing  Compaoy  and  the  Spraymoter  Company  proving  the 
most  satisfactory.  It  was  thought  that  the  problem  was  solved 
when  it  was  demonstrated  that  these  pumps  could  be  made  to  work 
successfully,  and  the  use  of  the  emulsion  on  a  large  scale  was 
therefore  discontinued.  It  was  soon  found  however,  that  though 
in  the  tests  the  mechanical  mixing  pumps  could  be  made  to  give  good 
results,  in  the  field  they  were  not  always  to  be  relied  upon,  and  their 
<K>mplexity,  besides  rendering  them  more  costly  and  less  durable 
than  the  single  barrel  pumps,  often  caused  undue  delay  for  repairs. 
The  results  of  the  somewhat  extensive  experiments  conducted  with 
the  view  of  testing  the  comparative  value  of  soap  emulsion  and 
mechanical  mixture  indicate  quite  conclusively  the  superiority  of 
the  former  in  the  destruction  of  the  scale.  In  the  form  of  emul- 
sion a  more  even  application  can  be  made,  thus  reducing  the  danger 
to  the  trees  and  enhancing  the  effect. 

Equally  as  good  results  were  obtained  from  crude  oil  applied 
with  the  mechanical  mixing  pumps  when  a  uniform  discbarge 
•could  be  obtained.  The  Gould  "kero- water"  pump,  with  two 
leads  of  20-foot  hose,  was  used,  and  though  apparently  the  best 
pump  of  this  nature  on  the  market,  it  cannot  always  be  depended 
upon  for  a  uniform  percentage  of  oil.  For  some  obscure  reason 
the  discharge  of  either  oil  or  water  may  become  obstructed  at  vary- 
ing intervals,  and  even  if  this  irregularity  lasts  for  but  a  moment, 
s.  tree  may  be  seriously  injured,  or  the  scale  infesting  it  escape  un- 
harmed. Moreover,  owing  to  the  construction  of  the  pump,  a 
slightly  greater  percentage  of  oil  is  usually  discharged  through  one 
lead  of  hose  than  the  other;  and  with  nozzles  having  small  aper- 
tures (1-20  inch  Vermorel  were  used),  there  is  always  some  separa- 
tion of  the  oil  and  water  in  the  hose,  and  consequent  variations  in 
the  composition  of  the  spray  from  one  instant  to  another.  How- 
-ever,  it  should  be  explained,  that  with  constant  care  and  frequent 
tests,  excellent  results  can  be  obtained  by  the  use  of  these  pumps. 

This  point  settled,  the  question  of  comparative  cost  next  arises, 
and  this  of  course  depends  largely  upon  'circumstances.  On  one 
side  we  have  the  added  effectiveness,  and  when  once  prepared,  the 
greater  simplicity  in  manipulation  of  the  emulsion,  which  stand 
as  points  in  favor  of  its  use  against  the  added  trouble  and  expense 
of  its  manufacture.  On  the  other  side  is  the  lack  of  this  trouble 
and  expense,  offsetting  the  lessened  effect  of  the  spray,  the  added 
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initial  cost  of  the  pumps  and  the  trouble  of  keeping  them  in  repair. 
All  of  these  factors  are  more  or  less  variable,  and  cannot  be  de- 
pended upon  absolutely.  Perhaps  the  only  thing  that  can  safely 
be  said  at  this  time  is,  that  considering  all  things,  there  is  no  doubt 
but  that  in  our  experiments  the  oil  was  applied  with  equal  cheap- 
ness in  the  form  of  emulsion,  and  certainly  with  less  trouble. 

The  Strength  of  Oil  Required  to  be  Effective. — Tests  were  made 
with  each  of  10,  15,  20  and  25  per  cents,  strengths  of  both  oils 
with  varying  results  on  different  plots  and  in  the  two  orchards.  In 
the  Frederick  orchard  the  conditions  of  the  scale  and  of  the  treea 
were  such  that  the  oil  sprays  proved  much  more  effective  than  in 
the  Rumph  orchard.  In  the  former  15  per  cent,  as  a  single  appli- 
cation did  satisfactory  work.  In  the  latter,  although  occasional 
plots  sprayed  with  20  per  cent.,  and  even  with  15  per  cent.,  under 
the  best  conditions,  gave  satisfactory  results,  only  those  sprayed 
with  25  per  cent,  averaged  satisfactory,  and  some  that  were  treated 
with  this  strength  (during  the  winter)  were  found  in  August  ta 
contain  an  alarming  amount  of  scale. 

In  summing  up  it  would  seem  that  the  amount  of  oil  to  use 
would  depend  almost  entirely  upon  circumstances.  In  the  case  of 
a  young  healthy  orchard,  thoroughly  infested  with  scale,  25  per 
cent,  would  be  required,  and  even  this  might  not  prove  sufficient. 
In  an  older  orchard,  where  the  trees  had  practically  reached  theirfulJ 
growth  and  become  in  a  degree  resistant  to  the  scale,  20  per  cent., 
or  perhaps  even  16  per  cent.,  if  applied  with  great  care  and  thorough- 
ness, would  prove  quite  effective.  Two  applications  would  be 
much  better  in  either  case,  and  would  be  almost  a  necessity  in 
the  former,  if  the  Rumph  orchard  may  be  taken  as  typical.  In 
such  an  orchard  15  per  cent,  in  the  fall,  followed  by  20  per  cent, 
in  the  spring,  would  be  the  ideal  treatment,  and  the  spring  spray- 
ing might  be  reduced  in  strength  to  15  per  cent,  without  seri- 
ous detriment.  In  an  older  orchard  two  applications  of  15  per 
cent,  would  certainly  be  sufficient. 

The  Influence  of  the  Weather. — Rather  to  our  surprise  only  nega- 
tive results  were  obtained  in  the  experiments  to  determine  the 
eflFect  of  the  weather  which  prevailed  during  the  spraying  of  the 
various  plots,  unless,  as  is  probable,  the  extreme  uneven ness  of  our 
results  with  single  applications  of  oil,  is  due  to  the  minor  weather 
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oonditioDs.  Not  a  single  tree  in  the  Rumph  orchard,  so  far  as  ob- 
served, was  injured  by  either  the  crude  oil  or  the  kerosene.  In 
the  Frederick  orchard  some  slight  injury  was  done,  which  may 
have  been  due  to  cloudy  weather  followed  by  rain  on  the  day  of 
the  treatment,  but  more  likely  to  a  temporary  disorder  of  the  oil- 
water  pump  used.  In  the  Rumph  orchard  spraying  was  done  un- 
der all  sorts  of  conditions,  except  while  rain  was  actually  falling, 
bat  no  logical  connection  can  be  traced  between  the  weather  con- 
ditions existing  ft  the  time  of  application  and  the  final  results. 
In  the  case  of  high  winds  the  results,  as  would  be  expected,  were 
less  satisfactory,  it  being  almost  impossible  to  cover  trees  thoroughly 
with  the  spray  under  such  condition^. 

Too  much  stress  must  not  be  laid  on  these  statements,  however, 
as  orchards  have  been  repeatedly  noted  in  the  past  in  which  trees 
sprayed  under  adverse  weather  conditions  or  late  in  the  evening 
have  suffered,  while  those  receiving  the  same  treatment  at  a  more 
opportune  time  have  passed  through  unharmed. 

Tests  mth  Ohio  Crude  Oil. — A  barrel  of  oil  from  Ohio,  desig- 
nated by  the  Standard  Oil  Co.  as  fuel  oil,  was  used  on  several  plots 
with  good  success.  The  heavy  residue  of  paraffine  left  after  the 
evaporation  was  very  noticeable,  much  thicker  than  that  left  after 
the  evaporation  of  Pennsylvania  crude  oil,  and  probably  owing  to 
this  peculiarity  the  effects  against  the  scale  were  somewhat  more 
marked.  Several  of  the  plots  sprayed  with  the  higher  per- 
centages of  this  oil  presented  a  somewhat  sickly  appearance 
shortly  after  the  foliage  put  out,  and  for  a  time  some  fear  was  felt 
as  to  their  condition.  Though  they  finally  came  through  all  right 
the  circumstances  would  show  that  the  use  of  this  oil  for  spraying 
purposes  is  attended  with  too  much  risk  to  make  its  recommenda- 
tion advisable,  at  least  until  after  further  tests. 

California  Distillate. — This  is  the  product  which  is  obtained  by 
distilling  oils  with  an  asphalt  base,  like  those  of  California  and 
Texas.  A  quantity  was  obtained  from  California  in  the  form  of 
emulsion,  which  on  arrival  was  found  to  have  separated  somewhat. 
It  was  re-emulsified  as  well  as  might  be  and  sprayed  on  a  plot  of 
200  trees  at  strengths  of  10  per  cent,  15  percent,  and  20  per  cent., 
but  with  no  better  results  than  those  obtained  by  the  use  of  ordi- 
nary oils. 
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SOAPS. 


Whale-oil  soap  is  largely  used  in  the  North  as  a  remedy  agaiost 
the  San  Jose  scale,  but  its  expense  has  to  a  large  extent  prohibited 
its  use  in  the  treatment  of  large  orchards  in  Georgia.  Occasionally 
however/ in  small  family  orchards^  or  in  the  case  of  a  few  trees  in 
a  garden  lot,  the  question  of  expense  is  not  so  vital,  and  an  appli- 
cation of  soap  may  prove  to  be  easier  and  safer  than  any  other 
treatment  of  equal  effectiveness.  A  number  of  experiments  were 
therefore  carried  out  to  determine  the  comparative  worth  of  soap 
and  oil  as  a  remedy  for  the  scale.  Several  brands  of  soap  were 
used  and  a  number  of  applications  were  made  from  time  to  time 
throughout  the  course  of  the  work. 

Strength  Required. — Only  two  strengths  of  the  soap  solution 
were  used,  viz.:  IJ  lbs.  and  2  lbs.  to  the  gallon  of  water.  Even 
under  the  best  conditions  the  weaker  solution  was  found  to  be  un- 
satisfactory, although  two  applications  at  this  strength,  upon  De- 
cember 2d  and  February  28tb,  gave  very  good  results,  while  single 
applications  of  2  lbs.  to  the  gallon  on  either  date,  proved  very  in- 
efficient. Only  the  strength  of  2  lbs.  to  the  gallon  on  March  6th 
proved  satisfactory. 

Season  of  the  Year  and  Weather  Conditions. — For  some  reason 
none  of  the  applications  of  soap  made  during  the  fall  and  winter 
were  successful.  It  is  impossible  to  determine  from  our  notes 
whether  this  is  entirely  due  to  the  season,  to  adverse  weather 
conditions  or  to  a  combination  of  both.  Every  application,  except 
those  made  in  March,  chanced  to  be  followed  almost  immediately 
by  more  or  less  wet  weather,  which  may  have  had  the  effect  of 
washing  the  soap  from  the  trees  before  its  full  effectiveness  could 
be  felt.  The  amount  of  rain  in  one  or  two  instances  was,  however, 
so  small  that  it  seems  stretching  the  point  to  account  for  all  the  ill 
results  on  this  score,  and  there  is  not  much  doubt  but  that  the 
season  of  the  year  had  much  to  do  with  it. 

Our  results  indicate  that  to  be  successful  whale-oil  soap  must  be 
applied  as  late  as  possible  in  the  spring  before  the  blossoms  appear, 
and  that  to  get  the  best  results  a  day  or  two  of  fair  weather  should 
follow  its  application.  This  does  not  apply  to  the  soda  soaps,  of 
which  Leggett's  Anchor  Brand  is  an  example. 

Comjmrison  with    the  Oil    Treatment. — One     application     of   a 
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potasb  soap^  at  the  rate  of  2  lbs.  to  the  gallon  of  water,  made 
tinder  the  best  conditions  as  outlined  above,  gave  as  good  results  in 
all  respects  as  single  applications  of  25  per  cent,  of  either  kerosene 
or  crude  oil,  in  emulsion  or  mechanicarmixturie.  1^  pounds  to  the 
gallon  compared  favorably  with  the  average  results  attending 
the  use  of  single  applications  of  20  per  cent,  oil,  but  cannot  be 
recommended  except  possiby  on  old  trees,  such  as  had  become  par- 
tially resistant  to  the  scale.  Fall  and  winter  applications  gave 
results  inferior  to  oils  applied  at  the  same  time. 

Results  of  Comparative  Tests  of  Different  Brands. — The  whale- 
oil  soaps  tested  were  all  potash  soaps  except  Leggett's  Anchor 
Brand.  For  several  reasons  this  could  not  be  called  satisfactory. 
It  is  more  difficult  to  dissolve,  makes  a  thicker  solution,  so  that  if 
not  applied  quite  warm  is  difficult  to  spray  at  the  required  strength, 
and  also  proves  quite  destructive  to  the  fruit  buds.  Jlowever, 
this  brand  was  superior  to  all  the  others  in  adhering  qualities 
under  the  influence  of  rains,  owing  to  which  apparently  its  effec- 
tiveness against  the  scale  was  more  marked.  In  fact  1^  pounds  to 
the  gallon  applied  December  2d,  gave  very  fair  results,  and  2 
pounds  most  excellent  results,  as  far  as  the  scale  wasconcerned,  but 
injured  the  buds  quite  seriously.  Unfortunately  the  supply  of 
this  brand  was  exhausted  in  the  fall  and  not  replenished  for  spring 
use,  so  that  our  experiments  can  hardly  be  called  complete.  It 
is  possible  that  }^  pounds  to  the  gallon  might  prove  effective  in 
the  spring,  and  that  no  serious  effect  would  follow  its  use  at  this 
reason. 

Leggett's  Whale-oil  Soap  Compound,  at  the  rate  oflJand2 
pounds  to  the  gallon,  during  the  winter  and  early  spriog  gave 
slightly  better  results  than  Good's  Potash  Soap  at  the  same 
strengths. 

Good's  Potash  and  Tobacco  Potash  Whale-oil  Soap  were  most 
-extensively  tested,  as  these  proved  easier  of  manipulation,  dissolving 
with  less  difficulty  and  forming  a  better  solution  for  spraying. 
The  Tobacco  Potash  Soap  (No.  6)  did  not  appear  to  possess  any 
advantage  over  the  other;  in  fact  the  first  notes  indicated  a  little 
better  results  from  the  plain  potash  soap  (No.  3), 

The  suggestion  that  a  cheap  grade  of  soap  manufactured  in 
Macon,  known  as  "Magic  Cleaner,'*  might  be  effective 'against  the 
scale  was  acted  upon  and  a  quantity   of  the  soap  purchased  and 
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tested.  It  was  found  that  not  more  than  1  pound  to  the  gallon 
could  be  readily  got  into  solution,  and  that  at  this  strength  it  was 
far  from  eflFective.  . 

Effect  on  Trees. — The  general  efifect  on  the  trees,  with  the  single 
exception  already  cited,  was  rather  beneficial  than  otherwise.  The 
effect  of  the  soap  upon  the  bark  was  to  clean  off  some  of  the  outer 
dead  portions  and  give  it  a  smoother,  more  healthy  appearance,  and 
the  tree  generally  seemed  to  be  invigorated  by  the  potash  soaps. 
This  is  probably  due  in  part  to  the  slight  fertilizing  value  of  the 
soap,  most  of  which  eventually  must  find  its  way  to  the  ground  and 
the  roots  of  the  trees,  as  well  as  to  its  cleansing  effect. 


This  wash  which  has  been  for  some  years  successfully  used  od 
the  Pacific  coast,  was  reported  by  experimenters  in  the  East  a& 
unfitted  for  use  here,  on  account  of  climatic  conditions.  Principally 
for  this  reason  it  has  been  neglected  in  most  of  the  experiments 
made  since  in  the  endeavor  to  find  the  cheapest,  surest  and  safest 
remedy  for  the  scale. 

Remits  Following  its  Use, — Four  lots  of  the  wash  were  prepared 
during  the  early  spring  and  applied,  three  of  them  to  the  Rumph 
and  one  to  the  Frederick  orchard.  The  results  upon  the  scale 
were  not,  as  is  the  case  with  oils  and  soaps,  at  once  apparent. 
When  first  the  coating  began  to  crumble  off  the  tre^s  so  as  to  allow 
the  scale  to  become  visible  and  permit  of  their  examination,  com- 
paratively few  of  the  insects  were  found  to  have  been  killed.  Fifty 
per  cent,  on  some  trees  were  estimated  to  be  living.  Early  in  May 
a  complete  examination  of  all  the  plots  was  made,  and  at  this  date^ 
although  many  of  the  scale  had  reached  full  maturity  and  begun  to 
breed,  above  10  per  cent,  were  estimated  on  an  average,  to  be  still 
alive.  Though  the  insect  itself  was  apparently  healthy  in  most  of 
these  cases,  the  scaly  covering  was  corroded  and  imperfect,  afford- 
ing slight  shelter,  and  the  general  condition  was  such  as  to  make  it 
appear  that  a  second  application  would  have  completed  the  execu- 
tion. In  spite  of  the  large  percentage  of  living  scale  some  encour- 
agement was  felt  therefore,  which  was  increased  from  time  to  time 
during  June  and  July,  when  the  plots  were  hastily  passed  through 
and  very  little  scale  noted  as  occurring  upon  the  trees.  Consequently 
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we  were  not  totally   unprepared  for   the  surprise  which   the   last 
examination  in  August  had  in  store. 

On  August  12th  and  16th  the  plots  in  the  Rumph  orchard  were 
carefully  examined  and  found  to  contain  very  few  living  scales, 
and  these  were  often  in  anything  but  a  healthy  condition.  In 
fact  tjae  results  in  one  plot  were  as  good  as  any  obtained  with 
two  applications  of  kerosene  in  emulsion.  In  the  other  plots  the 
work  was  not  quite  so  thorough  but  was,  none  the  less,  superior  to 
anything  except  two  applications  of  kerosene  or  crude  oil. 

Comparison  with  Oil. — The  advantages  of  lime,  salt  and  sulphur 
over  oil  are  several.  Its  cost  per  gallon  ready  to  spray,  counting 
only  the  material  and  using  the  California  formula,  would  be  from 
IJ  to  If  cents,  according  to  the  strength  used.  Oil,  to  compete 
with  it  in  price,  would  have  to  be  purchased  at  between  6  and  9 
cents  if  used  at  a  strength  of  20  per  cent.  Judging  from  the  re- 
sults of  our  experiments  referred  to  above,  it  is  more  effective  than 
single  applications  of  either  crude  oil  or  kerosene  at  a  strength  of 
20  per  cent.  It  is  apparently  not  prejudicial  to  the  health  of  the 
dormant  tree,  as  is  oil  if  applied  carelessly  or  under  adverse  condi- 
tions. 

On  the  other  band  the  cost  and  trouble  of  preparation  far  ex- 
ceeds that  of  the  oil  emulsion.  The  necessity  of  making  the  appli- 
cation while  the  mixture  is  yet  warm,  and  its  deterioration  if  allowed 
to  stand  longer  than  a  few  hours,  are  not  in  its  favor.  It  also  ex- 
erts a  corroding  influence  upon  copper  and  brass,  and  if  much  spray- 
ing is  to  be  done  with  it  specially  made  nozzles  with  hard-rubber 
apertures  are  necessary  for  its  use.  It  should  not  be  made  up  in 
brass  kettles  or  used  in  brass  pumps. 

Strength  Required. — Three  strengths  were  used,  the  standard 
formula  (30  pounds  lime,  20  pounds  of  sulphur  and  15  pounds  of 
salt)  being  diluted  to  40,  60  and  60  gallons.  Very  little  if  any 
difference  in  the  results  could  be  attributed  to  the  use  of  the  differ- 
ent strengths,  and  it  is  likely  that  the  weakest  will  prove  suffi- 
ciently strong. 

Weather  Conditions. — Applications  were  made  at  four  different 
dates,  viz.:  February  28th,  March  3d,  6th,  and  7th.  February  28th 
was  a  fair  day,  with  a  slight  breeze  from  the  southwest  during  the 
forenoon,  freshening  into  a  brisk  wind  in  the  afternoon,  rendering 
thorough  work  difficult.     On  March  1st  1.33  inches  of  rain  fell, 
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but  the  temperature  (58°  max.  33°  min.)  was  cold  for  the  season. 
On  the  5th,  .23  inch  of  rain  fell,  followed  by  two  fair  days  and  a 
slight  rain  (.02  inch)  on  the  8th.  No  more  rain  fell  until  the  14th^ 
when  it  commenced  and  continued  through  the  16th,  during  which 
time  the  precipitation  amounted  to  4.75  inches. 

BESIN   WASH. 

This  wash  has  been  long  recommeilded  as  an  elective  remedy 
for  some  of  the  less  resistant  scales,  and  in  a  more  dilute  form  as  a 
summer  treatment  for  Aphids  and  other  soft-bodied  sucking  in- 
sects. One  trial  was  made  of  it  last  winter,  with  poor  results,  and 
as  it  is  more  difficult  to  prepare  than  the  lime,  salt  and  sulphur  it 
hardly  seems  worth  further  discussion  here. 

CRUDE   CAUSTIC   POTASH. 

Crude  caustic  potash  was  used  on  four  plots  and  at  three  diflFer- 
ent  strengths,  viz.:  5,  10  and  15  pounds  to  50  gallons  of  water^ 
The  weakest  solution  proved  very  insufficient,  but  the  two 
stronger  ones  were  quite  effective.  Not  even  the  strongest  injured 
the  trees  in  the  slightest  degree,  so  far  as  could  be  observed,  its  ef- 
fect being  rather  to  improve  the  appearance  of  the  bark.  It  is,, 
however,  on  account  of  its  strong  corrosive  action  very  unpleasant 
to  apply  and  detrimental  to  the  hose ;  neither  is  it  as  effective  as- 
either  the  oil  treatment,  the  soap  washes  or  the  lime,  salt  and  sul- 
phur. The  results  showed  that  not  less  than  10  pounds  to  50  gal- 
lons should  be  used,  and  preferably  12  or  15. 

CARBOLIC    ACID    EMULSION. 

Crude  carbolic  acid  in  various  forms  was  tried  extensively  and 
all  strengths  from  4  per  cent,  to  20  percent,  of  emulsion  mixed  with 
water.  The  results  were  most  unsatisfactory.  Less  than  15  per 
cent,  of  the  emulsion,  or  one  part  to  6,  did  no  appreciable  executioo 
amongst  the  scale.  Stronger  than  this  some  effect  was  noticed^ 
which  became  quite  marked  at  20  per  cent.  Even  at  this  strength 
the  carbolic  acid  was  a  little  less  effective  than  kerosene  and  more 
expensive. 
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PRACTICAL  WORK  WITH  OILS  IN  A  LARGE 
ORCHARD. 


In  addition  to  the  regular  experiments,  an  orchard  of  55,000 
three-year  old  peach-trees  and  1,000  plums,  belonging  to  Mr. 
W.  C.  Wright,  of  Fort  Valley,  Ga.,  was  treated  under  our  super- 
vision. Mr.  Wright  was  very  much  alarmed  over  the  condition  of 
his  orchard,  and  he  made  a  special  request  of  the  entomologist  to 
assume  full  control  of  its  treatment. 

Beginning  August  8th,  1901,  the  orchard  was  given  a  row-by- 
row  inspection,  which  revealed  1,000  badly  infested  trees,  well 
distributed.  From  these  centers  of  infestation  the  scale  had  spread 
generally  in  all  directions,  leaving  only  a  small  per  cent,  of  the 
trees  entirely  free.  Beginning  August  20th,  all  the  badly  infested 
trees  that  had  been  located  were  sprayed  with  a  10  per  cent, 
strength  of  kerosene,  using  the  Gould  knapsack  "  kero- water '^ 
pump.  This  checked  the  breeding  of  the  scale,  and  was  apparently 
the  means  of  saving  a  large  number  of  trees  that  would  otherwise 
have  perished  before  time  for  winter  treatment. 

From  December  25th  to  January  2d,  each  badly  infested  tree, 
with  16  or  20  adjacent,  was  sprayed  with  a  15  per  cent,  strength 
of  kerosene,  using  the  Gould  barrel  pump.  In  this  manner  the 
1,000  trees  representing  the  centers  of  infestation  had  received 
two  applications  of  oil  (10  per  cent,  followed  by  15  per  cent.) 
and  about  15,000  trees  one  application,  before  the  general  treat- 
ment of  the  orchard  commenced. 

It  was  intended  that  the  entire  orchard  should  be  treated  with 
crude  petroleum,  but  delay  in  obtaining  this  substance  necessitated 
the  continuation  of  the  use  of  kerosene.  Taking  the  trees  in 
regular  order,  regardless  of  previous  treatment,  17,000  were 
sprayed  with  a  20  per  cent,  strength  of  kerosene  between  Janu- 
ary 3d  and  23d.  The  crude  oil  had  then  arrived,  and  from 
January  26th  to  February  7th,  28,000  peaches  and  1,000  plums 
were  sprayed  with  a  20  per  cent,  strength  of  this  substance,  which 
registered  43J°  gravity  on  the  Baume  oil  scale.  The  remaining 
10,000  trees  being  detached  from  the  main  orchard,  and  containing 
only  a  slight  infestation  of  scale,  were  not  taken  into  account  in 
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making  notes.  However,  they  were  sprayed  with  a  20  per  cent, 
strength  of  kerosene,  beginning  February  11th.  The  effect  of 
the  treatment  was  carefully  watched,  and,  at  the  end  of  three 
weeks,  after  20  per  cent,  kerosene  had  been  applied  to  the  block 
of  17,000  trees  in  the  general  treatment,  a  small  per  cent,  of  live 
scale  insects  could  here  be  found.  It  was  then  too  early  to  make 
a  deBnite  determination  of  the  results,  but  the  owner  was  not 
satisfied  with  the  indications,  and  late  in  February  this  block  was 
given  another  application  of  kerosene  at  a  strength  of  15  per  cent. 
Reviewing  the  treatment,  the  orchard  may  be  divided  into  plots 
which  were  sprayed  as  follows : 

1.  Consisting  of  a  part  of  the  1,000  badly  infested  trees;  10 
per  cent,  kerosene,  followed  by  15,  20  and  15  per  cent,  at  various 
periods  during  the  fall  and  winter. 

2.  Consisting  of  the  remainder  of  the  above  mentioned  trees; 
with  10  per  cent,  kerosene,  followed  by  15  [>er  cent,  kerosene  and 
20  per  cent,  crude  oil. 

3.  Several  thousand  trees  first  sprayed  with  15  per  cent,  kero- 
sene, then  later  with  20  per  cent,  kerosene,  and  finally  with  15  per 
cent.  o\  the  same  substance. 

4.  The  remainder  of  the  trees  first  receiving  the  treatment  of 
15  per  cent,  kerosene,  were  sprayed  later  with  20  per  cent,  crude 
oil. 

5.  A  large  block  sprayed  with  20  per  cent,  kerosene  in  January 
and  followed  with  15  per  cent,  later. 

6.  The  bulk  of  the  orchard,  which  was  treated  only  once,  with 
20  per  cent,  crude  oil. 

7.  Several  thousand  trees  upon  which  the  application  of  20  per 
cent,  crude  oil  was  followed  by  another  of  15  per  cent,  of  the 
same  substance. 

The  entire  work,  throughout  the  season,  was  done  in  the  most 
careful  manner  possible.  Six  Gould's  barrel  "  kero- water '^ 
pumps  were  used,  and  these  were  supplied  with  oil  by  extra 
teams,  while  the  water  was  piped  into  the  orchard.  The  work 
was  done  with  negro  labor,  superintended  by  the  owner  of  the 
orchard  and  two  intelligent  white  men,  who  at  short  intervals 
tested  the  percentage  of  oil  discharges,  and  saw  that  every  portion 
of  the  tree  was  moistened  with  the  spray.  When  any  part  of  the 
tree  w^as  found  dry   it  was  resprayed,  even  at  the  cost  of  turning 
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the  team.  B^  coastant  attention,  the  pumps  were  kept  so  adjusted 
;a8  to  do  satisfactory  work. 

The  results  were  most  satisfactory  When  the  winter  work 
wms  begun  the  new  double  hose  arrangement,  by  which  the  oil  and 
water  are  kept  separate  until  the  nozzle  is  reached,  was  employed. 
Instead  of  producing  a  mechanical  mixture,  pure  oil  and  pure 
water  were  alternately  discharged.  On  one  morning  in  trying  to 
-start  five  pumps  with  these  attachments,  a  number  of  trees  were 
^sprayed  with  pure  kerosene,  resulting  in  the  death  of  40.  The 
new  style  attachment  was  discarded,  and  no  more  injury  was  done, 
^ave,  possibly,  the  death  of  about  50  other  trees,  which  may  be 
attributed  to  the  combined  effect  of  the  scale  and  the  treatment. 
The  trees  bloomed  and  leaved  out  normally,  and  bore  a  magnificent 
-crop  of  fruit. 

The  scale  was  as  nearly  eradicated  as  we  believe  possible  with 
^ny  treatment.  During  the  course  of  spring  and  summer,  until 
^ane  17th,  when  the  last  observations  were  made,  we  visited  the 
orchard  three  times,  and  carefully  examined  several  hundred  trees, 
both  in  the  kerosene  and  crude  oil  blocks,  and  found  only  two 
trees  bearing  live  scales.  These  were  located  in  one  of  the  kero- 
-aene  blocks  where  two  applications  had  been  made.  A  general 
inspection  of  the  orchard  on  June  17th,  revealed  no  further  infes- 
tation of  living  scales.  It  is  understood,  of  course,  that  should 
-every  tree  in  the  orchard  be  carefully  examined  a  large  number 
would,  no  doubt,  show  some  infestation,  but  the  observations  have 
been  sufficiently  extensive  to  warrant  the  statement  that  better 
results  can  rarely  be  obtained  with  any  practical  treatment. 


PREPARATION  OF  THE   INSECTICIDES. 


For  the  sake  of  convenience  the  formulae  and  methods  of  pre- 
paring such  substances  as  require  special  preparation  were  not 
given  in  connection  with  the  discussion  of  the  tests.     Since  the 

•resin  wash  and  carbolic  acid  emulsions  did  not  give  encouraging 
results,  instruction  for  their  preparation  does  not  appear  to  be  nec- 
essary here,  and  only  the  emulsion  of  petroleum  oils  and  the  lime, 

.^tand  sulphur  wash,  need  be  treated  of  at  any  length. 
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oil  emulsion.  . 

Preparation. — An  emulsion  of  either  crude  petroleum  or  kero- 
sene may  be  made  from  the  following  formula: 
2  pounds  potash  whale  oil-soap 
4  gallons  water 
8       "       oil 

Weigh  the  soap  carefully  and  place  with  the  water  in  a  vessel 
over  the  fire,  using  a  slight  excess  of  water  to  make  up  for  evap- 
oration. Fit  a  pump  with  a  short  piece  of  hose,  to  which  is 
attached  a  nozzle  for  throwing  a  straight  stream  ^^  or  |^  inch  in 
diameter.  Pour  the  oil  into  the  barrel  or  tub  in  which  the  pump 
is  set,  and  when  the  whale-oil  soap  is  dissolved  and  the  solution 
begins  to  boil,  add  it  to  the  oil  and  pump  the  whole  vigorously 
back  into  itself  for  a  period  of  at  least  ten  minutes.  The  stream 
from  the  nozzle  should  be  directed  straight  downward  into  the 
mixture  so  as  to  stir  it  to  the  very  bottom.  After  a  few  minutes 
the  oil  and  soap  solution  will  be  seen  to  combine,  forming  a  thick,, 
creamy  emulsion,  which  when  perfectly  made  will  remain  without 
change  for  weeks. 

Materials  and  Pump  Bequired. — Either  crude  oil  or  kerosene 
will  give  good  results  in  making  emulsion.  The  soap  should 
preferably  be  some  soft  whale-oil  soap,  such  as  Good's  No.  3.  If 
a  hard  soap  is  used  the  emulsion  will  be  curdy,  and  only  with 
difficulty  mix  with  water.  Country  lye  soap  answers  admirably,  but 
must  be  used  in  somewhat  larger  quantity  than  called  for  in  the 
formula  given  above. 

The  ordinary  Bordeaux  spray  pump  answers  very  well  for  mix- 
ing the  emulsion,  but  almost  any  pump  will  do  that  can  be  fitted 
with  the  requisite  section  of  hose  and  nozzle.  A  "Bordeaux"  or 
"  Seneca '^  nozzle  gives  a  very  satisfactory  sized  stream  for  this 
work,  though  rather  small. 

The  water  used  must  be  soft,  for  if  hard  no  stable  emulsion  can- 
be  prepared,  and  it  sometimes  hapi)ens  that  foreign  substances 
chancing  to  be  present,  will  prevent  the  emulsification.  If  a  lot 
of  soap  solution  and  oil,  for  any  reason,  fails  to  emulsify  properly, 
the  best  thing  to  do  is  to  throw  the  whole  away,  carefully  clean 
up  the  pump,  wash  out  all  the  vessels  used  and  begin  over. 

Properties  of  the  Emulsion. — The  emulsion,  if  well  made  of  the 
proper  soap,  will  retain  its  creamy  consistency  when  cold,  and  is 
easily  mixed  with  water  in  all  proportions.  No  alarm  should  be 
felt  if  a  small  portion  of  the  soap  and  water  fails  to  emulsify,  and 
separates  at  the  bottom,  nor,  if  after  being  exposed  to  the  air  for 
some  time,  a  thin  scum  forms  over  the  surface.  If  on  long  stand- 
ing globules  of  free  oil  rises  to  the  surface,  or  if  a  thin  ring 
of  oil  collects  around  the  sides  of  the  containing  vessel,  the 
emulsion  should  either  be  thrown  away,  or  warmed  up  and  agitated 
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afresh.  It  will  keep  ia  the  concentrated  condition,  if  well  made, 
for  weeks,  or  even  months,  but  will  quickly  deteriorate  if  diluted. 
Use  of  the  Emulsion, — The  emulsion  will  mix  with  water  in 
any  proportion,  but  unless  kept  constantly  stirred  will  rise  like 
cream  to  the  surface.  On  this  account,  it  is  necessary  that  pumps 
in  which  it  is  used  be  furnished  with  an  agitator,  or  else  that  the 
mixture  be  constantly  stirred.  In  diluting  the  emulsion  for  use, 
if  it  has  been  made  in  quantity  and  allowed  to  stand,  it  should 
first  be  thoroughly  stirred  so  as  to  become  uniform  throughout. 

The  following  table  shows  the  proper  proportions  oi  emulsion 
and  water  required  to  secure  a  given  per  cent,  of  oil : 

3|  gallons  emulsion  46|^  gallons  water  for    5  per  cent,  oil 
7J       "  "         42J       «  **      *'    10    "      "      *' 

15         "  "         35         *«  "      <^    20    ^'       "      *^ 

18|       ^<  <<         31J       <«  <<      *i    25 

22^       "  "         27i       "  *'      *'    30 

If  desired  the  emulsion  may  be  prepared  in  small  lots,  each  of 
which  may  be  diluted  to  50  gallons,  and  a  given  per  cent,  obtained. 
For  instance,  for  a  50-gallon  barrel  full  of  the  diluted  emulsion 
the  following  amount  of  oil,  soap  and  water  would  be  necessary 
tor  the  desired  percentage  : 

For  25  per  cent..  12^  gallons  oil,    6 J  gallons  water,    3 J  lbs.  soap 
a    20   "      "    -   10         "        "      5         '*  "         2J    *'       " 

u    15    ((      i<  71       <*        «      4        '^  **         2      "       *' 

i(     iQ   «       it  5         ((        (t      2i      '*  "         li    *^       " 

Cost  of  Preparation, — The  cost  of  preparation  will,  of  course, 
depend  upon  the  circumstances.  With  proper  facilities,  and  the 
help  of  a  boy  12,  or  even  16  gallons  of  oil  may  be  emulsified  at 
a  time  with  a  little  extra  trouble,  and  the  work  thus  be  carried  on 
much  faster.  For  each  50-gallon  barrel  of  oil,  12J  pounds  of  soap 
will  be  required,  which  will  vary  somewhat  in  price,  according  to 
the  market  and  freight  charges.  Fifty  to  sixty  cents  should  cover 
it.  With  ordinary  price  for  labor  and  soap,  the  cost  per  barrel  for 
emulsifying  oil  should  be  between  seventy  and  ninety  cents. 

LIME,    SALT   AND    SULPHUB. 

Preparation : 

Quick  lime .-. 30  pounds 

Salt 15       " 

Flowers  of  sulphur 20       " 

Water  to  make  60  gallons. 

Slake  half  the  lime  carefully  and  place  it  in  a  large  kettle  with 
25  gallons  of  water;  grind  the  sulphur  up  with  a  little  water, 
breaking  the  lumps  up  as  fine  as  possible  and  add  to  the  lime;  boil. 
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As  it  boils  the  liquid  will  gradually  become  tbioner  and  thinner^ 
the  lime  and  sulphur  dissolving  simultaneously  to  form  a  deep- 
orange  red  solution.  When  the  sulphur  has  apparently  all  entered 
into  solution,  which  may  take  two  hours,  or  more,  slake  the 
remainder  of  the  lime,  add  to  it  the  salt,  and  pour  the  two  into  the 
lime  and  sulphur  solution.  Boil  the  whole  for  from  half  an  hour 
to  an  hour  longer,  strain,  and  dilute  with  warm  water  to  60  gal- 
lons. Do  not  let  it  become  thoroughly  cold,  but  spray  while  yet 
warm. 

The  principal  care  in  making  up  this  wash,  is  to  make  sure  that 
the  sulphur  is  thoroughly  dissolved.  Flowers  of  sulphur  are  apt 
to  be  more  or  less  lumpy,  and  these  lumps  are  very  diflScult  ul 
solution.  The  more  thoroughly  the  sulphur  is  ground  up  with 
water  before  being  boiled  with  the  lime,  the  less  time  it  will 
take  in  boiling.  Ordinarily  two  or  three  hours'  constant  boiling 
will  be  found  necessary. 

An  iron  kettle  must  be  used  if  the  boiling  is  done  directly  over 
a  fire.  A  better  and  cheaper  way,  whenever  a  head  of  steam  is 
available,  is  to  place  the  sulphur,  lime  and  salt  together  in  a  barrel 
half  full  of  water,  conduct  the  steam  through  a  pipe  to  the  bottom 
ot  the  barrel,  and  boil  for  two  or  three  hours,  with  occasional  stir- 
ring, to  make  sure  that  nothing  is  fettling.  If  a  bt)iler  is  conve- 
nient, a  pipe  might  be  so  arranged  as  to  conduct  steam  to  a  number 
of  barrels  at  once. 

WHALE-OIL    SOAP. 

The  only  preparation  required  for  the  use  of  this  substance  is  to 
thoroughly  dissolve  it  in  water  by  boiling.  The  boiling  may  be 
done  in  a  large  syrup  kettle  over  a  fire,  or  in  a  barrel  into  which 
steam  is  conducted.  Measure  the  water,  add  to  it  the  desired 
amount  of  soap,  and  stir  until  the  solution  is  complete. 

CRUDE  CAUSTIC  POTASH. 

This  substance  needs  only  to  be  dissolved  in  water.  No  heat 
is  required,  but  frequent  stirring  will  hasten  the  solution. 


RECOMMENDATIONS. 


The  results  of  our  experiments  do  net  materially  change  the 
former  recommendations  of  this  oflRce  for  the  treatment  of  the  San 
Jose  scale,  but  they  broaden  the  field  of  effective  remedies,  giving  the 
orchardist  the  option  of  choosing  one  of  several.  The  petroleum  oils 
(kerosene  and  crude  petroleum),  which  havefurnished  thealmost  ex- 
clusive remedy  for  the  scale  in  this  State,  came  through  the  experi* 
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ments  with  more  points  in  their  favor  than  any  other  substance 
tested,  altnough  the  lime^salt  and  sulphur  wash  gave  almost  equally  as 
good  results.  In  dealing  with  insecticides  it  is  not  usually  safe  to 
base  recommendations  upon  one  year's  experience,  and  lor  this  rea- 
son alone  we  are  not  willing  to  give  the  lime,  salt  and  sulphur 
wash  the  endorsement  that  the  results  obtained  from  its  use  in  the 
tests  would  warrant.  However,  it  deserves  to  be  recorded  as  very 
promising  and  given  a  place  in  the  recommendations,  allowing  the 
orchard  owners  to  choose  between  it  and  the  oils.  Results  of  fur- 
ther tests,  which  are  planned  for  next  winter,  may  place  this  wash 
upon  an  equal  with  oils,  or  even  show  its  superiority  to  them. 

It  will  be  remembered  that  in  all  former  recommendations  issued 
from  this  office  (Bulletin  1,  and  Circulars  4  and  5)  two  applica- 
tions during  the  course  of  the  winter  have  been  insisted  upon. 
One  application  appears  to  be  sufficient  for  trees  that  have  rea(5hed 
full  growth,  but  the  results  of  our  experiments  show  most  conclu- 
sively the  necessity  for  two  in  the  treatment  of  youug  orchards. 
The  scale  insects  on  young  trees  are  more  virulent,  multiply  much 
more  rapidly  and  are  afforded  a  better  food  supply  than  those  on 
older  trees,  hence  the  number  of  surviving  scales  ihat  would  do  no 
particular  damage  to  old  trees  might  seriously  damage  those  not 
yet  full  grown.  Moreover,  it  is  quite  impossible  to  reach  every 
portion  of  a  tree  with  one  application,  particularly  if  much  wind 
is  stirring,  and  it  is  usually  advisable  to  make  two  even  in  case  of 
old  trees. 

Concluding  not  only  from  the  recent  experiments  but  iu  part 
from  practical  results  obtained  by  the  growers,  the  recommenda- 
tions for  next  winter's  work  stand  as  follows : 

1.  Oil  Efnulsion, — In  November  or  early  December  apply  a  15 
per  cent,  strength  of  either  crude  oil  or  kerosene  in  emulsion  with 
soap,  and  in  February  or  early  March  (before  the  bloom  buds 
open)  repeat  the  application  at  a  strength  of  20  per  cent.  When 
obtained  in  car  lots  (as  was  done  last  winter)  the  crude  oil  is  some 
cheaper  and  in  general  practice  it  has  given  slightly  more  satisfac- 
tory results  in  its  effect  upon  both  the  scale  and  the  trees,  hence  it 
should  be  given  the  preference.  Not  having  yet  completed  the 
experiments  with  low  grade  crude  oils  we  can  recommend  only  the 
Pennsylvania  product,  registering  not  less  than  43°  gravity  on  the 
Beaume  oil  scale. 

In  spraying  a  tree  the  work  should  be  done  thoroughly  but 
quickly,  moistening  every  portion  of  the  tree  above  the  ground 
without  allowing  the  substance  to  run  down  the  trunk.  Begin  on 
the  side  of  the  tree  opposite  the  pump  and  walk  completely  around, 
spraying  from  the  top  downward,  and  taking  care  to  reach  the 
twigs  and  the  inside  of  the  limbs.  It*  even  small  spots  or  twigs 
are  left  the  best  results  cannot  be  expected.     On   the  other  hand. 
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the  use  of  an  excess  of  oil  will  endanger  the  tree  and  should  be 
carefully  avoided. 

2.  Oil  in  Mechanical  Mixture. — The  mechanical  mixture  of 
either  crude  oil  or  kerosene,  applied  by  the  use  of  the  oil-water 
pumps,  may  be  substituted  for  the  emulsion  recommended  above. 
So  long  as  the  pumps  discharge  a  uniform  percentage  of  oil,  re- 
sults equally  as  good  as  those  obtained  from  emulsion  may  be  ex- 
pected. In  addition  to  the  precautions  to  be  observed  in  the  use 
of  emulsion  the  mechanical  mixing  pumps  require  constant  watch- 
ing to  keep  them  properly  adjusted  and  the  percentage  of  oil  dis- 
charged should  be  frequently  tested.  To  make  these  tests  catch 
the  mixture,  as  it  is  discharged  from  the  nozzle,  in  a  bottle  with  a 
straight  side,  allow  it  to  stand  until  the  oil  rises  to  the  top  and 
then  with  a  rule  measure  the  volume  of  oil  as  compared  with  the 
volume  of  water  beneath  it.  This  will  show  the  proportion  of  oil 
to  water  discharged.  IT  the  desired  percentage  is  not  obtained  the 
pump  should  be  looked  into  and  readjusted. 

3.  Lirne'Salt'Sulphur  Wash, — The  lime,  salt  and  sulphur  wash 
applied  in  February  or  March,  before  the  trees  bloom.  This  rem- 
edy gave  such  promising  results  in  the  tests  that  we  venture  to 
include  it  in  the  recommendations,  feeling  confident  of  its  success 
when  properly  prepared  and  thoroughly  applied.  The  instructions 
for  its  preparation  should  be  carefully  observed,  with  particular 
reference  to  the  boiling,  and  its  application  should  be  thorough. 

Since  no  fall  or  mid-winter  applications  of  this  wash  were  made 
in  the  experiments  we  can  at  present  advise  its  use  only  for  spring 
spraying. 

4.  Whale- Oil  Soap. — In  the  treatment  ot  family  orchards  it  may 
be  found  more  convenient  to  use  whale-oil  soap  than  the  other 
more  complicated  remedies.  Use  a  potash  soap  and  dissolve  it  (by 
boiling)  in*  water  at  the  rate  of  2  lbs.  to  each  gallon.  Make  the 
application  in  the  early  spring  just  before  vegetation  begins,  using 
a  spray  or  cloth  mop,  prefierably  the  former.  Should  only  a  very 
small  number  of  trees  be  involved,  they  might  be  successfully  treated 
by  rubbing  on  the  solution  with  a  cloth,  provided  great  care  be 
taken  to  coat  the  small  twigs  as  well  as  the  trunk  and  limbs. 

More  thorough  execution  to  the  scale  would  be  expected  from 
two  applications,  one  at  a  strength  of  IJ  lbs.  to  the  gallon  of 
water  and  the  other  as  recommended  above.  A  single  application 
will  not  ordinarily  give  entire  satisfaction. 

Crude  caustic  potash  being  cheaper,  although  not  so  effective, 
may  in  some  cases  be  advantageously  substituted  for  whale-oil 
soap;  and  indeed,  in  commercial  orchards  where  the  scale  is  in  a 
weakened  condition  from  the  age  of  the  trees  this  substance  may 
be  used  with  success.  For  effective  work  a  strength  of  at  least 
10  lbs.  to  60  gallons  of  water  will  ordinarily  be  required. 
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The  Leaf  Curl  Disease 

OF  THE 

Peach  and  its  Treatment 


By  W.  M.  SCOTT,  State  Entomoi^ogist. 


Peach  T-.eaf  Curl  is  a  disease  which  appears  in  our  orchards  in 
c^arly  spring,  causing  the  young  and  tender  foliage  to  thicken,  curl 
and  finally  drop.  (See  Fig.  1.)  Although  it  may  occasionally 
l>e  seen  on  the  twigs,  its  attacks  are  confined  principally  to  the 
leaves. 

In  the  early  part  of  the  summer  all  the  affected  leaves  are  shed 
and  nothing  more  is  seen  of  the  disease  until  the  following  spring. 
When  an  orchard  is  but  slightly  affected,  a  new  crop  of  leaves  is 
quickly  produced  and  the  damage  is  slight ;  but  when,  as  frequently 
happens,  the  greater  part  of  the  foliage  is  involved  the  vigor  of 
the  tree  is  impaired,  the  present  crop  of  fruit  destroyed  and 
future  crops  affected. 

DISTRIBUTION. 

The  Leaf  Curl  disease  is  widely  spead  over  the  entire 
world  wherever  the  culture  of  the  peach  is  attempted,  al- 
though its  introduction  into  some  of  the  newer  countries,  as 
Australia  and  New  Zealand,  appears  to  have  been  accomplished 
within  quite  recent  years.  In  the  United  States  it  is  more  serious 
in  the  northern  and  western  portions,  and  less  so  in  the  extreme 
south  and  along  the  Atlantic  seaboard.  In  Georgia  it  is  confined 
almost  entirely  to  the  northera  half  of  the  State,  very  rarely  occur- 
ring to  an  injurious  extent  in  the  southern  and  middle  portions. 
The  principal  exceptions  are  cases  of  young  orchards  planted  with 
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Fig.   I — Two  peach  twigs  showing  leaves  badly  diseased 
with  Leaf  Curl.     (  Photo  by  the  author.) 
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nursery  stock  brought  from  infested  sections,  which  during. the 
first  season  develop  the  disease  to  a  considerable  extent^  but  not 
thereafter.  In  some  sections  of  !N^orth  G^rgia  the  disease  exists 
in  its  worst  form,  not  infrequently  causing  the  loss  of  the  entire 
crop  of  some  varieties  in  individual  orchards. 

NATURE  OF  THE  DISEASE. 

The  curling  and  subsequent  loss  of  the  leaves  is  due  to- 
the  growth  of  a  fungus,  a  minute  microscopic  plant,  which 
consists    of    a  network    of   fine    thread-like    stems    (Figure    3} 


Fig.  2 — Spores  or  fruit  of  the  Leaf  Ciurl  fungus,  greatly 
enlarged  (after  Pierce). 

permeating  and  subsisting  upon  the  substance  of  the  young^ 
leaves,  much  as  the  roots  of  the  peach-tree  itself  traverse  the  soil 
and  draw  from  it  nourishment  for  the  tree.  This  parasitia 
plant  lives  on  the  juices  of  the  leaf,  causing  by  its  presence  the  well- 


Fig.  3 — ^The  mycelium  or  vegetative  parts  of  the  Leaf  Curl 
fungus,  greatly  enlarged  (after  Pierce). 

known  distorted  appearance ;  and  later  tiny  branches  push  througb 
the  surface  of  the  leaf,  bearing  upon  their  extremities  the  spores  or 
fruit  of  the  fungus  (Figure  2.)    These  spores  are  often  produced 
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in  such  numbers  as  to  give  the  leaf  a  dusty  appearance,  as  though 
covered  with  a  fine  bloom.  This  dust-like  substance,  which  will 
rub  off  when  touched  with  the  finger,  contains  the  sjwres  in  count- 
less millions.  Scattered  by  the  wind  they  become  lodged  in  the 
microscopic  crevices  of  the  bark  and  scales  of  the  young  buds;  and 
the  following  spring  germinate  like  seeds,  the  young  fungous  plant 
sending  its  branches  into  the  tender  foliage  and  causing  a  reappear- 
ance of  the  trouble  of  the  previous  season. 

Although  Leaf  Curl  can  not  be  produced  without  these  spores 
any  more  than  a  crop  of  cotton  without  seed,  the  common  belief  that 
the  disease  is  due  to  cold  weather  and  rain  in  the  spring  is  not 
without  good  foimdation.  Just  as  any  kind  of  seed  will  sprout 
quicker  when  the  soil  and  conditions  are  right,  and  perhaps  under 
adverse  circumstances  refuse  to  grow  at  all^  just  so  will  the  spores 
of  the  Leaf  Curl  fungus  germinate  more  readily  when  the  condi- 
tions are  favorable;  that  is,  during  a  long  continued  spell  of 
cloudy  or  rainy  weather,  or  just  after  the  young  peach  leaves  have 
been  subjected  to  an  unusual  degree  of  sudden  cold.  The  first 
mentioned  condition  favors  to  the  highest  degree  the  development 
of  the  spores  and  the  second  renders  the  tender  foliage  weaker, 
less  able  to  resist  the  entrance  of  the  sprouting  spores,  while  offer- 
ing at  the  same  time  better  conditions  of  growth.  It  is  a  fact 
frequently  noted  that  the  Leaf  Curl  is  worse  on  the  exposed  por- 
tions of  an  orchard,  as  upon  a  northern  slope  where  the  trees  are 
less  protected  from  the  colder  winds,  and  this  is  exactly  as  would 
be  expected  from  the  nature  of  the  disease.  In  these  situations 
the  expanding  leaves  are  bruised  and  weakened  by  the  wind  and 
cold,  and  thus  rendered  especially  liable  to  the  attacks  of  the  para- 
site. 

TREATMENT, 

Summer  Treatment. — After  the  first  external  signs  of  the  Leaf 
Curl  disease  appear  in  the  spring,  nothing  can  be  done  to  check  its 
ravages  for  that  season,  and  the  extent  of  the  damage  will  depend 
entirely  upon  the  weather  conditions,  as  they  may  prove  favorable 
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or  otherwise  to  the  growth  of  the  fiingiis.  It  is  always  recom- 
mended, however,  that  the  orchard  be  given  an  extra  amount  of  cul- 
tivation as  soon  as  it  is  seen  that  a  serious  amount  of  foliage  is 
about  to  become  involved.  An  application  of  nitrate  of  soda 
worked  into  the  soil  wiU  also  greatly  assist  the  trees  in  produc- 
ing a  new  crop  of  leaves.  By  such  treatment  the  present  crop  of 
fruit  may  perhaps  be  saved,  the  trees  strengthened  and  put  in  a 
condition  favorable  for  the  development  of  buds  for  the  follow- 
ing crop,,  and  in  very  bad  cases,  the  life  of  the  tree  even,  might 
otherwise  be  in  danger.  This  treatment  is  merely  to  meet  the 
emergency,  however,  and  should  always  be  followed  by  spraying 
the  following  winter. 

Prevention  by  Spraying. — Few  fungous  diseases  aflFeeting 
cultivated  plants  have  proven  more  easily  or  surely  prevented  than 
the  I^af  Curl  of  the  peach.  It  has  been  demonstrated  beyond 
question  that  even  the  worst  infected  orchards  may,  by  proper 
spraying  at  the  right  season,  be  practically  freed  of  the  pest,  and 
with  a  single  application  of  the  treatment.  Numerous  fungicides 
have  been  used  and  recommended,  but  of  them  all  the  safest  and 
most  eflFective  has  proven  to  be  the  Bordeaux  mixture.  This 
should  l)e  applied  in  late  winter  or  early  spring.  After  the  buds 
have  become  swollen  the  germs  of  the  fungus  begin  to  penetrate 
the  tissues  and  the  treatment  is  therefore  less  effective,  so  that  it 
is  necessary  to  begin  spraying  in  time  to  finish  at  least  two  wrecks 
before  the  trees  are  likely  to  bloom.  A  little  later  when  the  young 
leaves  have  begun  to  push  out  and  the  evidences  of  the  disease  be- 
come apparent,  it  is  altogether  too  late,  and  a  spraying,  so  far  as 
the  Leaf  Curl  is  concerned,  would  be  a  waste  of  labor  and  material. 

It  is  very  important  in  spraying  for  this  disease  that  every  part 
of  the  tree  be  reached  by  the  Bordeaux  or  other  mixture  used,  for 
if  a  limb  or  a  portion  of  a  limb  be  missed  the  fungus  will  develop 
upon  it,  and  thus  tend  to  reinfect  to  some  degree  the  rest  of  the 
tree.  Advantage  should  always  be  taken  of  the  wind,  if  it  chance* 
to  be  blowing.  If  the  man  holding  the  nozzle  stand  first  on  one 
side  of  the  tree  and  then  on  the  other,  directing  the  spray  upon 
tke  branches  but  diagonally  against  the  wind,,  the  finer  particles 
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will  be  blown  back,  wetting  the  other  side  of  the  branches  and  pasa 
ing  to  one  side  of  the  operator.  On  a  perfectly  calm  day  the  oper- 
ator should  stand  still  on  one  side  of  the  tree  and  cover  each  limb 
in  order,  then  pass  around  to  the  exactly  opposite  side  and  repeat 
the  operation  with  e<pial  care.  In  all  cases  the  nozzle  shoidd  be 
held  below  rather  than  above  the  part  of  the  tree  being  treated  and 
the  spray,  thus  directed  upward,  will,  in  falling,  wet  the  upper 
side  of  tlie  horizontal  branches. 

Substitutes  for  Bordeaux. — The  bluestone  solution  without 
the  addition  of  lime  has  been  recommended  and  is  used  quite  ex- 
tensively in  some  parts  of  the  Noi-th.  Although  it  has  been  tried 
and  proven  to  be  effective  in  Georgia,  the  addition  of  the  lime  i? 
still  recommended  for  our  conditions,  as  it  certainly  adds  to  the 
effectiveness  and  safty  of  the  operation.  If  it  is  desired  to  use  the 
bluestone  alone,  only  two  pounds  to  fifty  gallons  of  water  can  be 
employed,  as  a  greater  strength  endangers  the  fruit  buds. 

Washes  containing  lime  and  sulphur  as  the  active  ingredients 
have  been  used  for  some  time  in  fighting  the  San  Jose  scale  on  the 
Pacific  coast,  and  from  present  appearances  are  about  to  prove 
equally  effective  against  this  insect  in  the  East,  Nearly  twenty 
years  ago  it  was  noted  on  the  trees  thus  treated  in  California  that 
the  Leaf  Curl  was  prevented  to  a  certain  extent,  and  subsequent 
experiments  under  the  auspices  of  the  United  States  Department 
of  x\griculture  showed  conclusively  the  value  of  this  preparation  as 
a  partial  preventive,  but  that  it  was  not  so  effective  as  the  Bordeaux 
mixture.*  The  substitution  of  four  or  five  pounds  of  bluestone  for 
the  fifteen  pounds  of  salt  called  for  by  the  regular  formula  has 
been  found  to  add  to  the  effectiveness  of  the  mixture  against  the 
Leaf  Curl  without  detracting  from  its  value  as  an  insecticide,  and 
though  this  spray  has  not  been  tested  in  Georgia,  it  will  no  doubt 
prove  of  great  value  when  scale  insects  as  well  as  fungous  diseases 
are  to  be  fought. 

Preparation  of  Bordeaux  Mixture. — Bordeaux  mixture  is 
perhaps  more  widely  known  and  used  as  a  fugicide  than  all  other 


^  Full  directions  for  preparing  the  lime  and  sulphur  wash  are  given  in  Bulletin  Np.  5  of 
this  office. 
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substances  together,  and  on  that  account  it  is  thought  advisable  to 
go  into  some  detail  in  the  directions  for  its  preparation.  It  is  com- 
posed of  a  mixture  of  the  dilute  solutions  of  lime  and  bluestone, 
and  for  the  treatment  of  Leaf  Cnrl  the  proportions  are  as  follows; 

5  pounds  fresh,  unslaked  lime, 
5  pounds  bluestone  (sulphate  of  copper), 
50  gallons  water. 

As  much  as  six  pounds  of  bluestone  and  an  equal  quantity  of 
lime  may  be  employed  with  safety,  and  in  some  cases  advantag- 
eously. However,  when  it  is  desired  to  use  Bordeaux  for  brown 
rot  or  other  diseases  after  the  foliage  is  out,  the  quantity  of  blue- 
stone  should  be  reduced  to  three  pounds  and  that  of  the  lime  in- 
creased to  nine  pounds,  because  of  the  injurious  effect  that  strong 
Hordeaux  lias  uj)on  peach  foliage. 

Slake  the  lime  carefully  with  just  enough  water  to  reduce  it  to 
the  consistency  of  tliick  cream  and  dilute  to  25  gallons;  dissolve 
the  bluestone  in  25  gallons  of  water  also.  Then  in  a  separate  bar- 
rel mix  the  two  solutions,  first  pouring  in  a  bucket  of  one  and  then 
a  bucket  of  the  other,  or  better  still,  pouring  them  in  simultane- 
<>u?ly.  After  thoroughly  stirring  the  mixture  and  allo^nng  it  to 
stand  for  a  few  moments  it  will  be  ready  to  spray. 

When  thus  prepared  Bordeaux  is  at  its  l)est,  consisting  of  a  fine, 
Hoculent,  pale  blue  precipitate  suspended  in  the  water.  If  either 
or  both  of  the  ingredients  should  l)e  in  concentrated  solution  when 
the  mixing  is  done,  the  resulting  Bordeaux  is  coarser  grained, 
settles  much  more  quickly  and  is  less  eflFec^tive  as  a  spray.  Even 
thd  best  will  begin  to  settle  quickly  on  standing,  and  it  is  esential 
that  the  spray  pump  be  supplied  with  the  an  agitator  that  will 
keep  it  stirred  in  the  act  of  pumping. 

The  bluestone  may  be  gotten  into  solution  most  quickly  and 
readily  by  suspending  it  in  the  corner  of  a  fertilizer  sack  just 
below  the  surface  of  the  water,  or  by  the  use  of  a  small  quantity 
of  hot  water. 


Digitized  by 


Google 


10 

^Vhen  a  considerable  amount  of  spraying  is  to  be  done  it  will  be 
found  convenient  to  prepare  stock  sohitions,  by  dissolving  25  or  50 
pounds  of  bluestone  in  an  equal  number  of  gallons  of  water,  while 
a  like  amount  of  lime  is  slaked  and  diluted  to  a  similar  volume. 
Then  by  dipping  out  five  gallons  of  either  solution  it  will  be  seen 
tJiat  an  equal  number  of  pounds  of  bluestone  or  lime  will  be  se- 
cured, and  the  separate  weighing  and  dissolving  of  the  small  lott 
avoided.  The  two  ingredients  should  never  be  mixed  unless 
diluted  as  before  described. 

Another  point  that  must  be  kept  in  mind  is  that  th«  bluestone 
solution,  and  the  finished  Bordeaux  to  a  less  extent  as  well,  exert  a 
corrosive  action  on  iron  and  should  not  be  used  in  all  iron  pumps, 
nor  contained  in  iron  or  tin  vessels. 

It  is  a  general  precaution  that  ought  to  be  observed  in  all  spray- 
ing operations,  that  everything  going  into  the  spray  pump  barrel 
should  pass  through  a  strainer,  and  this  is  particularly  necessary 
in  the  case  of  mixtures  containing  lime.  A  very  god  home-made 
strainer  may  be  made  from  a  strong  wooden  bucket  by  boring  an 
auger-hole  in  the  bottom  and  inserting  a  six  inch  piece  of  iron  pip- 
ing. A  piece  of  wire  gauze,  preferably  of  brass  or  of  copper,  is 
then  tacked  over  the  top  of  the  bucket;  a  most  commodious  and 
effective  strainer  and  funnel  combined  is  thus  obtained. 

In  extensive  operations,  and  especially  where  water-works  are 
available,  it  is  often  found  convenient  to  carry  on  the  preparation 
of  the  Bordeaux  upon  a  platform,  equal  or  exceeding  in  height  that 
of  a  wagon.  The  transference  of  the  finished  mixture  to  the 
pump  barrel  as  it  stands  in  the  wagon  is  thus  made  easier,  or  the 
arrangement  may  be  such  as  to  effect  the  transfer  by  means  of 
gravity. 

RESULTS  FOLLOWING  THE  USE  OF  BORDEAUX  IN  GEORGIA, 

In  the  spring  of  1000  an  experiment  to  determine  the  effect  of 
spraying  for  the  Leaf  Curl  was  conducted  in  the  orchard  of  Judge 
Geo.  F.  Gober  at  ^farietta,  Georgia,  and  the  results  were  such,  as 
to  lead  to  the  unhesitating  recommendation  of  Bordeaux  as  a  pre- 
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ventive  of  the  disease.  The  results  of  the  treatment  of  numerous 
orchards  in  north  Georgia  the  following  season  were  somewhat 
conflicting,  however,  and  many  growers  became  skeptical  as  to  the 
value  of  the  treatment.  Another  experiment  wa?  accordingly 
thought  advisable  and  arrangements  were  made  with  Mr.  S.  R. 
Cockrill  of  Rome  for  conducting  tlie  work  in  his  orchard  last 
spring. 

The  results  of  this  experiment  showed : — 

1.  That  Bordeaux  as  recommended,  applied  two  to  three  weeks 
before  the  blooming  period  would  prevent  the  Leaf  Curl  almost 
absolutely. 

2.  That  one  application  is  usufally  sufficient,  but  that  if  it  were 
followed  within  a  few  days  by  rain,  a  second  application  might  be 
necessary  to  secure  the  best  results. 

3.  That  it  is  too  late  to  spray  with  good  results  after  the  buds 
begin  to  open,  although  a  partial  prevention  of  the  disease  can  be 
secured  by  an  application  at  this  time. 

A  more  detailed  account  of  these  experiments  need  not  be  given 
here,  but  it  will  perhaps  not  be  out  of  place  to  quote  the  results 
of  a  few  orchardists  who  have  used  the  treatment  and  found  it  all 
that  was  expected.  Among  the  most  interesting  that  have  as  yet 
been  called  to  our  notice  were  those  obtained  by  Mr.  T.  J.  Madden, 
who  o'vvns  a  considerable  orchard  near  Rome.  In  recounting  his 
experience  before  the  meeting  of  the  North  Georgia  Fruit  Growers' 
Association  at  Adairsville  on  May  30,  1902,  Mr.  Madden  said : 

**In  the  spring  before  the  trees  bloomed  I  commenced  spraying 
with  the  usual  Bordeaux  mixture.  Before  completing  the  task  I 
decided  to  try  an  experiment  on  my  OAvn  hook  by  using  double 
strength  mixture.  Before  I  could  finish  spraying  all  the  trees  the 
buds  had  opened  so  much  that  it  was  too  late  to  finish,  so  we  left  a 
few  rows  unsprayed.  Now  for  the  result : — The  unsprayed  rows 
had  Leaf  Curl  very  badly,  and  absolutely  no  peaches;  the  trees 
sprayed  with  the  usual  strength  of  Bordeaux  mixture  have  a  fair 
crop  of  peaches,  and  practically  no  curl.  The  trees  sprayed  with 
the  double  strength  mixture  have  a  fine  crop,  at  least  double  the 
amount  of  fruit  over  the  ordinary  spraying,  and  no  Leaf  Curl." 
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These  re^siilts,  tlie  statement  of  which  was  substantiated  by  SbV- 
oral  witnesoes,  are  very  remarkable,  and  the  increase  in  the 
amount  of  fruit  on  the  trees  sprayed  with  the  double  strength 
mixture  just  before  the  opening  of  the  buds,  was  probably  due  to 
the  fact  that  a  large  portion  of  the  fruit  throughout  the  State  was 
killed  in  the  bloom  last  season  by  the  brown  rot  fungus.  Our  ex- 
])eriments  showed  that  this  trouble  w^as  only  slightly  affected  by 
the  ordinary  strength  of  Bordeaux,  but  it  may  have  yielded  to' 
that  used  by  Mr.  Madden. 

At  the  same  meeting,  Mr.  J.  11.  Brownlee,  one  of  the  most  prom- 
inent growers  of  Plainville,  Ga.,  said  in  the  course  of  his  remarks: 

^*Last  year  I  had  a  young  orchard  that  had  the  Leaf  Curl  verj' 
bad,  and  I  though  that  I  would  save  it  this  year.  We  went  over 
the  whole  orchard  (with  the  Bordeaux  treatment)  and  finished  all 
but  one  row,  and  I  told  the  boys  that  we  would  leave  that  row.  The 
result  was  that  while  the  rest  of  the  orchard  did  not  have  it  at  all,  | 
that  one  row  had  it  very  badly,  and  not  only  lost  all  its  leaves,  but  i 
its  fruit"  : 

TREATMENT  OF  NURSERY  STOCK. 

Leaf  Curl  quite  often  occurs  on  young  trees  during  the  nrst 
seasons'  grov/th,  and  as  a  preventive  against  loss  from  this  source 
it  is  recommended  that  nursery  stock  coming  from  a  section 
where  the  disease  prevails,  be  dipped,  before  planting,  in  a  large 
barrel  or  vat  containing  Borbeaux  mixture.  If  care  be  taken  not 
to  wet  the  roots  there  is  no  danger  w4iatever  in  this  process,  and 
it  will  be  especially  successful  w^hen  done  in  the  spring.  By 
carefully  disinfecting  the  stock  in  this  manner,  an  isolated  or- 
chard might  remain  unaffected  for  some  years,  even  in  a  section 
where  the  natural  conditions  are  favorable  to  the  development  of 
this  disease. 
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LETTER  OF  TRANSMISSION. 


To  the  Honorable  Board  of  Entomology  of  the  State  of  Georgia  : 

Sirs  : — I  beg  to  submit  the  accompanying  manuscript  for  publi- 
cation and  distribution  in  accordance  with  an  Act  of  the  General 
Assembly  of  Georgia  approved  December  20,  1898. 

The  principal  matter  consists  of  the  results  of  experiments  in- 
stituted against  the  San  Jose  scale  by  my  illustrious  predecessor, 
W.  M.  Scott.  The  results  obtained  have  been  such  as  to  demon- 
strate the  value  of  the  lime-sulphur-salt  wash  as  a  remedy  for  this 
dreaded  pest,  and  no  doubts  now  remain  as  to  the  superiority  of 
this  treatment  as  compared  to  the  treatment  with  oils,  which  latter 
has  heretofore  been  in  general  use.  That  the  San  Jose  scale  can 
be  successfully  controlled  is  fully  established,  and  the  fruit  growers 
of  Georgia  are  to  be  congratulated  that  they  now  have  available  a 
cheap,  safe  and  highly  satisfactory  method  whereby  serious  damage 
from  this  insect  may  be  prevented. 

Very  respectfully, 

WiLMON  Newell, 

State  Entomologist. 

Atlanta,  Ga.,  Oct.  15, 1903. 

Approved : 

O.  B.  Stevens, 

Chairman  of  the  Georgia  State  Board  of  Entomology. 
Atlanta,  Ga.,  Oct.  15,  1903. 
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TREATMENT  OF  ORCHARDS   INFESTED 
WITH  SAN  JOSE  SCALE. 


WILMON  NBWBLL,  8TATB  ENTOMOLOGIST. 

Bulletin  No.  4  of  the  Georgia  State  Boktd  of  Entomology, 
issued  in  September,  1902,  and  Bulletin  No.  5y  issued  in  No- 
vember, 1902,  by  Prof.  W.  M.  Scott,  former  State  Entomolo- 
gist, give  full  and  practical  instructions  for  treating  scale- 
infested  orchards.  A  number  of  experiments  have  been 
conducted  by  this  office  since  the  publication  of  the  above 
and  the  results  have  been  such  that  it  seems  advisable  to 
place  them  before  the  fruit-growers  in  the  present  bulletin. 

The  development  of  successful  methods  of  controlling  the 
San  Jose  Scale  has  been  rapid,  but  not  until  recently  has 
full  and  satisfactory  control  been  i)ossible.  When  the 
Oeorgia  State  Board  of  Entomology  was  established  in 
1898,  the  occurrence  of  San  Jose  Scale  in  a  commercial  or- 
-chard  was  commonly  considered  as  meaning  total  destruc- 
tion, and  several  owners  of  infested  orchards  had  even  given 
up  all  hope  and  had  allowed  their  trees  to  succumb  to  this 
dreaded  pest  The  undertaking  before  Prof.  Scott  was  a 
xnost  formidable  one,  but  through  the  ready  support  and 
co-operation  of  the  State  Board  of  Entomology,  as  well  as 
the  hearty  assistance  given  by  the  horticulturists  of  the 
State,  he  was  enabled  to  bring  to  the  aid  of  the  orchardists 
all  known  methods  of  fighting  the  San  Jose  Scale,  as  well 
^s  the  results  obtained  by  experiments  in  various  parts  of 
the  United  States.  In  addition  to  this,  Prof.  Scott  carried 
on  extensive  experiments  each  year,  looking  to  the  improve- 
ment of  methods  and  the  possible  introduction  of  new  and 
better  measures.  His  efforts  in  this  line  have  been  at- 
tended by  marked  success  and  the  progress  made  by  Qeor- 
pna  in  successfully  controlling  the  San  Jose  Scale,  has  not 
T>een  exceeded  by  any  other  State.  Indeed,  we  feel  safe  in 
«5aying  that  to-day  the  commercial  orchardists  of  Georgia 
:are  better  equipped  for,  and  more  thoroughly  understand, 
controlling  this  dreaded  pest  than  those  of  any  State  in  the 
XTnion. 

Digitized  by  VjOOQ IC 


8 

The  various  materials,  washes,  and  ^'patent'*  compounds 
that  have  promised  to  prove  at  all  successful  have  been* 
tested  in  Georgia.  Of  all  the  substances,  however^ 
none  have  proved  at  all  satisfactory  under  Georgia  condi- 
tions except  the  oil  treatments,  and  the  lime-sulphur-salt 
wash. 

WINTER  TREATMENT. 

OILS. 

The  use*  of  oils,  both  kerosene  and  crude  petroleum,  has^ 
been  extensive  in  Georgia  orchards.  The  results  upon  the 
whole  have  been  highly  satisfactory,  and  the  efficiency  of 
the  oil  in  killing  San  Jose  Scale  can  not  be  doubted.  While- 
a  few  isolated  cases  of  injury  to  the  trees  have  occurred^ 
they  are  in  most  cases  traceable  to  defective  spraying  ma- 
chinery or  to  carelessness  on  the  part  of  the  negro  labor- 
ers employed.  The  oils  have  been  applied  with  "mechaixicaF 
mixture"  pumps  or  in  the  form  of  emulsions  with  soap^ 
The  latter  has  proved  the  most  satisfactory,  and  we  have- 
heard  of  but  one  case  of  injury  to  trees  where  the  emulsion 
was  used.  Even  in  this  case,  the  evidence  indicates- 
that  the  mixture  was  not  properly  emulsified  by  powerful  i 
agitation  and  hence  a  perfect  emulsion  was  not  obtained. 

The  mechanical  mixture  pumps  referred  to  consist- 
essentially  of  two  separate  tanks  for  containing  the  oil  and 
water,  a  separate  pump  for  each,  and  mechanical  devices- 
whereby  the  flow  of  each  can  be  regulated  to  secure  the 
percentage  of  oil  desired.  During  the  past  few  years,  the 
writer  has  made  careful  tests  of  several  such  pumps,  manu- 
factured by  different  firms.  In  no  case  have  we  found  a 
pump  which  can  be  depended  upon  to  maintain  even  ap- 
proximately a  given  percentage.  In  one  experiment  a  new 
pump  direct  from  the  factory  and  pronounced  by  the  mak- 
ers as  being  in  perfect  condition,  was  kept  constantly  run- 
ning for  one  hour.  The  levers  and  pumps  were  set  to  throvr 
a  mixture  of  15  per  cent,  oil  and  85  per  cent,  water.  Tests^ 
made  during  the  hour  showed  that  the  percentage  of  oil 
varied  from  10  to  82  1-2  per  cent  Such  pumps  can  not  be 
depended  upon,  especially  as  any  slight  derangement  or 
clogging  is  most  certain  to  result  in  the  percentage  varying 
to  a  dangerous  degree  or  in  stopping  the  flow  of  either 
the  oil  or  water.  Undiluted  oil  sprayed  upon  a  peach- 
tree  is  almost  certain  to  kill  the  tree,  while  pure  water  i» 
useless  so  far  as  the  scale  insects  are  concerned. 
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Where  intelligent  white  labor  is  available,  and  the  pumps 
are  kept  in  order  and  frequently  tested  to  see  that  the  percen- 
tage is  fairly  constant,  the  mechanical  mixture  pumps  can 
be  effectively  used.  Indeed,  large  commercial  orchards 
have  been  sprayed  with  these  pumps  without  a  single  tree 
being  injured.  Where  negro  help  is  used,  however,  the  risk 
is  greater.  The  laborers  are  prone  to  stop  the  pump  long 
enough  for  the  oil  and  water  in  the  hose  to  separate.  They 
also  exercise  less  intelligence  and  judgment  in  keeping 
pumps  in  order  and  properly  adjusted.  It  is  likewise  al- 
most'impossible  for  a  foreman  to  keep  several  pumps  under 
constant  supervision  and  keep  all  proj)erly  adjusted.  To 
the  orchardist  who  has  successfully  controlled  the  scale  by 
using  the  mechanical  mixtures  of  oil  and  water,  with- 
out injury  to  his  trees,  we  do  not  recommend  the  adoption 
of  other  measures.  However,  we  can  not  unqualifiedly  sane* 
tion  the  use  of  "mechanical  mixture^^  pumps. 

At  the  time  of  publishing  Bulletins  Nos.  4  and  5  of  this 
office,  no  more  efficient  agency  than  that  of  the  oils  was 
known.  The  lime-sulphur-salt  wash  had  not  at  that 
time  been  sufficiently  tested  to  warrant  its  full  recommen- 
dation for  Georgia  conditions.  While  some  slight  injury  to 
trees  has  occurred  through  the  use  of  oils — in  most  cases 
through  defective  machinery  or  work;  in  other  cases  perhaps 
through  circumstances  not  wholly  under  the  control  of  the 
orchardist — the  owner  of  infested  orchards  may  well  com- 
pare the  slight  damage  done  with  the  inevitably  heavy  dam- 
age  that  would  have  resulted  from  the  scale  had  not  the 
treatment  been  adopted. 

Prof.  Scott's  experiments  have  shown  that  a  strength  of 
less  than  20  per  cent,  of  oil,  with  water,  is  not  effective 
against  the  San  Jose  Scale.  Experiments  carried  out  by 
the  writer  in  the  peach  belt  of  northern  Ohio  in  1900-01 
gave  similar  results,  and  also  showed  that  a  percentage  of 
35  per  cent  or  over  of  oil  resulted  in  injury  to  the  trees, 
even  when  perfectly  dormant.  For  all  conditions  the  safe 
percentage  is  probably  as  low  as  25,  and  hence  we  are 
confined  to  very  narrow  limits,  i.  e.,  the  use  of  oil  (either 
crude  oil  or  kerosene)  at  a  strength  varying  between 
20  and  25  per  cent.  Experiments  have  been  conducted  by 
this  office,  in  which  oils  and  the  lime-sulphur-salt  wash 
were  used  side  by  side  on  infested  trees.  The  comparative 
results  are  given  below  in  the  paragraph  treating  upon  the 
latter  preparation. 
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OIL  EMULSIONS. 

Where  it  is  deemed  advisable  to  use  any  of  the  oils, 
they  are  most  safely  applied  in  the  fonn  of  emulsions. 
For  the  preparation  of  the  emulsion,  we  can  do  no  better 
than  to  give  the  directions  published  by  Prof.  W.  M.  Scott 
in  Bulletin  No.  5,  which  are  as  follows: 

^^Fonnula  and  Directions. — lAn  emulsion  of  either  crude 
petroleum  or  kerosene  may  be  made  according  to  the  follow- 
ing formula: 

"2  pounds  potash  whale-oil  soap. 
**4  gallons  water. 
"8  gallons  oil. 

**Weigh  the  soap  carefully  and  place  with  the  water  in  a 
vessel  over  the  fire,  using  a  slight  excess  of  water  to  make 
up  for  evaporation.  Fit  a  pump  with  a  short  piece  of  hose, 
to  which  is  attached  a  nozzle  for  throwing  a  straight  stream 
3-16  to  1-4  inch  in  diameter.  Pour  the  oil  into  the  barrel  or 
tub  in  which  the  pump  is  set — away  from  the  fire — and 
when  the  whale-oil  soap  is  dissolved  and  the  solution  begins 
to  boil,  add  it  to  the  oil  and  pump  the  whole  vigorously  hack 
into  itself  for  a  period  of  at  least  ten  minutes.  The  stream  from 
the  nozzle  should  be  directed  straight  dovniward  into  the 
mixture  so  as  to  stir  it  to  the  very  bottom.  After  a  few 
minutes  the  oil  and  soap  solution  will  be  seen  to  combine^ 
forming  a  thick,  creamy  emulsion,  which  when  perfectly 
made  will  remain  without  change  for  weeks. 

*TPor  a  20  per  cent,  strength  add  water  to  make  40  gallons. 

**For  a  15  per  cent,  strength  add  water  to  make  53  1-3  gal- 
lons. 

'Tor  a  10  per  cent  strength  add  water  to  make  80  gallons. 

^^Materials  and  Pump  Required. — ^Either  crude  oil  or  kero- 
sene will  give  good  results  in  making  emulsion.  The  soap 
should  preferably  be  some  soft  whale-oil  soap,*  such  as 
Good's  No.  3.  If  a  hard  soap  is  used  the  emulsion  will  be 
curdy,  and  only  with  diflSculty  mix  with  water. 

"The  ordinary  Bordeaux  spray  pump  answers  very  well 
for  mixing  the  emulsion,  but  almost  any  pump  will  do  that 
can  be  fitted  with  the  requisite  section  of  hose  and  nozzle. 
A  ^Bordeaux'  or  'Seneca'  nozzle  gives  a  very  satisfactory 
sized  stream  for  this  work,  though  rather  small. 

"The  water  used  must  be  soft,  for  if  hard  no  stable  emul- 
sion can  be  prepared,  and  it  sometimes  happens  that  for- 
eign substances  chancing  to  be  present  will  prevent  the 
emulsiflcation.    In  case  limestone  or  hard  water  is  to  be  em- 
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ployed,  it  should  be  broken  by  the  addition  of  a  small  quan- 
tity of  lye.  If  a  lot  of  soap  solution  and  oil,  for  any  reason, 
fails  to  emulsify  properly,  the  best  thing  to  do  is  to  throw 
the  whole  away,  carefully  clean  up  the  pump,  wash  out  all 
the  vessels  used  and  begin  over. 

^'Properties  of  the  Emulsion. — ^The  emulsion,  if  well  made 
of  the  proper  soap,  will  retain  its  creamy  consistency  when 
cold,  and  is  easily  mixed  with  water  in  all  proportions.  No 
alarm  should  be  felt  if  a  small  portion  of  the  soap  and  wa- 
ter fails  to  emulsify,  and  separates  at  the  bottom,  or,  if 
after  being  exposed  to  the  air  for  some  time,  a  thin  scum 
forms  over  the  surface.  If  on  long  standing  globules  of  free 
oil  rise  to  the  surface,  or  if  a  thin  ring  of  oil  collects  around 
the  sides  of  the  containing  vessel,  the  emulsion  should 
either  be  thrown  away,  or  warmed  up  and  agitated  afresh. 

'^When  diluted  the  emulsion  may  slowly  rise,  like  cream, 
to  the  surface,  and  in  order  to  prevent  this  the  spray  pump 
in  which  it  is  to  be  used  should  be  provided  with  an  agita- 
tor.^ 

As  stated  above,  we  do  not  consider  the  oil  treatment 
nearly  so  effectual  as  the  lime-sulphur-salt,  but  where  oils 
are  used,  we  consider  the  20  per  cent,  emulsion  the  best 
form  for  winter  treatment. 

THE  LIME-SULPHUR-SALT    WASH. 

As  the  San  Jose  Scale  first  appeared  in  the  United  States 
upon  the  Pacific  coast,  various  remedies  were  tried  by  Ore- 
gon and  California  fruit-growers.  Their  experience  devel- 
oped the  fact  that  for  California  conditions  the  lime-sul- 
phur-salt wash  gave  excellent  results.  Upon  the  appear- 
ance of  the  scale  in  the.  East,  this  same  wash,  as  well  as 
others,  was  tested  under  eastern  conditions.  An  experi- 
ment with  the  lime-sulphur-salt  wash  was  conducted  by 
Prof.  C.  L.  Marlatt,  of  the  United  States  Department  of  Ag- 
riculture, in  1894,  but  the  results  were  reported  as  extreme- 
ly unfavorable.* 

Prof.  Marlatt's  negative  report  evidently  had  the  effect  of 
discouraging  further  experiments  along  this  line  by  ento- 
mologists, it  being  taken  for  granted  that  the  wash  could 
not  be  successful  under  climatic  conditions  prevailing  in 
the  South  and  East.  Accordingly  attention  was  directed 
mainly  to  the  various  oils  and  soaps  in  the  hope  of  securing 
a  satisfac^'^ry  treatment. 

In  1900  'rof.  Marlatt  again  conducted  experiments  with 
the  lime-sulphur-salt  wash,t  and  in  this  case  exceptionally 
good  results  were  obtained.    In  1901  Prof.  S.  A.  Forbes  un- 

•Bul.  No.  3.  n.  series,  TT.  8.  Div.  of  Ent.,  pp.  61  and  71.  ^^  , 
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dertook  detailed  experiments  with  this  wash  in  Illinois  and 
secured  excellent  results.* 

In  the  winter  of  1901-02  the  writer  carried  out  experi- 
ments with  this  same  wash  in  Ohio  under  the  direction  of 
Prof.  F.  M.  Webster,  and  the  results  obtained  compared  fa- 
vorably with  those  obtained  by  using  whale-oil  soap  and  the 
kerosene  treatments  then  in  extensive  use  in  Ohio  peach 
orchards. 

So  far  as  we  are  able  to  determine  the  first  extensive  use 
of  the  lime-sulphur-salt  wash  in  the  East  was  by  Mr.  E.  C. 
Green,  ivho,  during  the  winter  of  1901-02  employed  this 
preparation  almost  exclusively  in  treating  scale-infested 
peach  orchards  in  Illinois,  under  the  direction  of  Prof.  S.  A. 
Forbes,  State  Entomologist. 

At  about  this  time  Prof.  W.  M.  Scott  commenced  experi- 
menting with  this  wash  in  Georgia.  The  unfavorable  re- 
port made  by  Prof.  Marlatt  in  1894  caused  entomologists 
to  *^go  slow"  in  using  and  recommending  this  insecticide, 
and  Prof.  Scott,  with  his  usual  precaution,  first  tested  it 
In  a  small  way.  His  experiments  of  1901-1902  gave  prom- 
ise of  the  wash  being  successful  under  Georgia  condi- 
tions.t  In  the  winter  of  1902-03  the  lime-sulphar-salt  wash 
was  tested  much  more  extensively  by  Prof.  Scott,  and 
was  also  used  by  the  owners  of  several  large  commercial 
orchards.  The  results  of  these  treatments  were  given  by 
Prof.  Scott  in  his  address  before  the  Georgia  State  Horti- 
cultural Society  at  Athens,  Ga.,  August  3  and  4,  1903,  and 
will  appear  in  the  Proceedings  of  that  Society.  A  brief 
mention  of  the  results  obtained  will  not,  however,  be  out  of 
place  in  the  present  connection. 

In  February,  1903,  the  Ohio  Fruit  Land  Co.'s  orchard  at 
Myrtle,  Ga.,  was  sprayed  with  the  regular  strength  of  lime- 
sulphur-salt  wash  under  direction  of  the  Manager,  Mr.  C. 
W.  Withoft.  All  trees  were  thoroughly  coated,  and  after 
the  spraying  was  finished  Prof.  W.  M.  Scott  selected  a  num- 
ber of  badly  infested  trees  for  continued  careful  observa- 
tion. No  extra  pains  were  taken  in  treating  these  trees, 
hence  they  furnish  a  reliable  indication  of  the  eflieiency 
of  this  treatment  as  generally  carried  out  The  trees  se- 
lected for  study  were  all  heavily  incrusted  with  San  Jose 
Scale,  and  the  most  of  them  were  in  such  bad  condition  that 
their  recovery  was  not  expected.  The  trees  have  been  ex- 
amined from  time  to  time  during  the  present  season,  and 
the  results  of  the  examination  are  given  in  the  following 
Table: 


*Bul.  No.  71.  111.  Agr.  Exp.  Station. 

+  Bul.  No.  4,  Ga.  State  Board  of  Entomology,  pp.  ^•g;?,lfed  by GoOqIc 
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From  the  above  results  it  will  be  noted  that  several  very 
interesting  points  are  brought  to  light 
•  First,  the  lime-sulphur-salt  is  not  immediately  destruc- 
tive to  the  adult  insects,  but  for  a  considerable  time 
does  prevent  the  larvae  from  establishing  themselves  on  the 
treated  portions. 

Second,  that  the  wash  slowly  corrodes  the  scaly  cover- 
ing, ultimately  exposing  the  mature  insect  to  the  action  of 
the  weather  and  offering  ready  access  to  predaceous  ene- 
mies. 

Third,  that  after  much  of  the  material  has  been  washed 
from  the  trees,  the  larv»  can  establish  themselves  and  grow 
for  some  little  time,  but  that  sufficient  material  evidently 
remains  to  eventually  kill  the  great  majority  of  them.  The 
death  of  larvae  in  considerable  numbers  was  noticed  on  sev- 
eral of  the  above  trees  as  much  as  five  months  after  treat- 
ment. An  insecticide  which  exerts  a  continuous  action  for 
fleveral  months  is  obviously  more  desirable  than  one  which, 
even  though  more  powerful,  is  effective  for  a  few  days  only. 

Experiments  with  the  lime-sulphur-salt  were  conducted 
in  a  number  of  other  orchards  by  Prof.  Scott,  and  orchards 
treated  independently  by  the  owners  were  also  kept  under 
supervision  during  the  summer.  In  all  of  them  the  same 
gratifying  results  were  secured. 

In  no  case  was  there  any  indication  of  injury  to  the  trees, 
except  where  the  wash  was  applied  after  the  buds  began  to 
open.  In  such  cases  the  fruit  buds — ^and  in  some  instances 
the  twigs — ^were  killed  back,  thereby  decreasing  the  fruit 
crop.  In  the  orchard  of  Mr.  S.  H.  Bumph  at  Marshallville, 
Oa.,  three  plots,  each  containing  Belles  and  Elbertas,  were 
used  in  a  comparative  experiment.  Plot  1  was  sprayed  in 
February  with  an  oil  emulsion  containing  20  per  cent,  of 
oil.  Plot  2  was  sprayed  in  December  with  the  lime-sulphur- 
salt.  Plot  3  was  given  the  same  treatment  as  No.  2,  and  in 
addition,  was  sprayed  again  with  the  lime-sulphur-salt 
wash  in  early  March,  just  before  the  buds  opened.  Space 
can  not  be  taken  here  to  give  the  results  of  the  various  ex- 
aminations, but,  briefly  stated,  the  trees  sprayed  with  lime- 
snlphur-salt  wash  in  December  have  had  as  little  scale  upon 
them  this  summer  as  have  the  trees  sprayed  with  oil  emul- 
sion in  February.  The  double  treatment,  i.  e.,  spraying 
with  lime-sulphur-salt  in  December  and  again  in  early 
March,  was  far  more  effective  than  either  the  December 
treatment  alone,  or  the  oil  emulsion  treatment  in  February. 

The  orchard  of  Mr.  J.  D.  Hendrickson  at  Lee  Pope,  Oa., 
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was  sprayed  by  the  manager,  Mr.  C.  G.  McCarty,  tinder  the- 
direction  of  this  Department,  with  35  per  cent,  of  oil,  using  a 
mechanical  mixture  pump.  This  treatment  was  followed- 
about  two  weeks  later  by  a  thorough  spraying  with  lime- 
sulphur-salt.  About  50,000  trees  were  given  this  treatment  and 
not  more  than  five  or  six  trees  were  in  any  way  injured. 
These  injured  trees,  we  were  informed  by  Mr.  McCarty, 
were  given  several  applications  of  the  oil  mixture.  Our  ear- 
lier examinations  of  this  orchard  the  present  season  failed 
to  reveal  a  single  living  scale,  even  on  trees  previously  in- 
crusted,  thus  showing  that  the  treatment  had  been  thor- 
ough and  effective.  When  the  writer  last  examined  this  or- 
chard on  September  8,  1903,  only  a  very  few  living  scales 
could  be  found. 

From  the  experience  of  the  past  year  we  must  conclude 
that  the  lime-sulphur-salt  wash  is  more  effective  than  the 
various  emulsions  and  mixtures  of  oils,  and  that  it  is  safer. 
The  advantages  and  disadvantages  of  the  two  may  be  com- 
pared as  follows: 

OILS  LIME-8ULPHUB-SALT 

Complicated  mechanical  mixture        Simply  constructed  and  powerful 
pumps  must  be  used,  or  the  oil  made     pumps  can  be  used, 
into  an  emulsion. 

*'  Mechanical  mixture  "^  pumps  "  Single  "  or  simpler  pumps  are 
readily  get  *'  out  of  order  '*  less  likely  to  get  out  of  order  and 

breaks  are  more  quickly  noticed. 

The  oil  and  water   mixture    re-        No  testing  of  percentage  is  neces- 
quires  constant  testing  to  see  that     sary. 
the  percentage  of  oil  does  not  ex- 
ceed the  limit  of  safety. 

When  the  pumps  are  stopped  for        The  lime-sulphur-salt  mixture  is 
any  length  of  time,  the  oil  and  wa-     homogeneous,  hence  does  not  sepa- 
ter  in  the  hose  will  separate  and     rate  materially  upon  standing, 
either  pure  oil  or  pure  water  will  be 
thrown  when  the  pump   is    again 
started. 

The  necessity  of  frequently  being  Composed   of   common  materials 

compelled  to  send  to  distant  points  obtainable  in  almost  every  town  and 

for  oil,  and  often  consequent  delay  village  in  the  State, 
of  treatment  at  proper  time. 

MAKING  THE  LIME- SULPHUR- SALT. 

The  standard  formula,  which  was  used  in  the  experi- 
ments cited  above,  is  as  follows: 

Lime  (unslacked) 30  lbs. 

Sulphur 20  lbs. 

Salt  15  lbs. 

Water   00  gals. 
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We  have  been  most  successful  in  making  this  mixture  ac- 
cording to  the  following  plan:  Place  about  one-fourth  of 
the  water  in  an  iron  kettle  and  bring  to  a  boil.  When  the 
boiling  point  is  reached  add  the  unslaked  lime,  and  during 
the  consequent  violent  boiling  add  the  sulphur  (which 
should  previously  have  been  mixed  with  water),  and  keep 
well  stirred.  A  few  minutes  later  add  the  salt  and  continue 
the  boiling  for  two  hours.  Water  may  have  to  be  added 
from  time  to  time  to  make  up  for  evaporation — ^sufficient 
^ater  should  be  kept  in  the  kettle  to  prevent  '^burning/' 
but  more  than  this  is  not  desirable.  At  the  end  of  the  two 
liours  add  water  to  make  60  gallons  and  strain  through  a 
fine  mesh  iron  strainer  into  the  tank  of  spray  pump.  Apply 
while  still  hot. 

This  wash  has  a  marked  corrosive  action  upon  brass  and 
•copper,  and  so  far  as  possible  iron  should  be  used  in  hand- 
ling it  and  in  the  pumps.  Brass  and  copper  pumps  can, 
liowever,  be  used  with  a  minimum  amount  of  corroding  if 
they  be  thoroughly  washed  out  with  clear  water  after  each 
^y's  spraying. 

In  applying  this  wash  the  trees  should  be  thoroughly 
•coated,  using  ^'VermoreF'  nozzles.  As  soon  as  dry,  the  coat- 
ing appears  white  and  if  portions  of  the  trees  have  escaped 
application  these  are  readily  noticed.  The  trees  should  be 
carefully  examined  and  if  it  is  found  that  any  part,  no  mat- 
ter how  small,  has  escaped,  it  should  be  sprayed,  even  if  nec- 
essary to  drive  through  with  the  pumps  a  second  time. 

In  large  orchards  the  lime-sulphur-salt  mixture  can  be 
made  most  economically  and  rapidly  by  using  live  steam 
and  boiling  the  materials  in  tanks  or  barrels.  Such  an 
-outfit  is  shown  on  following  page  (Pig.  2). 

SUMMER  TREATMENT. 

For  several  years  past  the  use  of  a  ten  per  cent,  oil  emul- 
sion or  a  dilute  whale-oil  soap  solution  has  been  considered 
about  the  only  available  summer  treatment  for  San  Jose 
Scale.  During  the  past  year,  however,  Prof.  W.  M.  Scott 
<;onceived  the  idea  of  using  the  lime-sulphur-salt  as  a  sum- 
mer wash  on  the  trunks  and  limbs  of  scale-infested  trees. 
It  has  been  tested  at  several  points  in  the  State  and  has 
proven  highly  satisfactory  as  a  means  of  checking  the  scale. 
The  regular  strength,  as  given  in  the  formula  above,  is  used, 
the  wash  being  applied  to  the  trunks  and  larger  limbs  with 
n  mop  or  paint  brush.  None  of  the  mixture  is  placed  upon 
the  foliage  or  young  growth  and  of  course  does  not  affect 
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the  scale  upon  these  parts.  The  killing  of  practically  all 
scale  upon  the  trunk  and  large  limbs  not  only  materially 
reduces  the  scale  already  upon  the  tree,  but  checks  the 
rapid  rate  of  increase.  Infested  trees  thus  treated  during 
the  summer  months  have  a  much  better  chance  of  with- 
standing the  attacks  of  the  scale  until  thorough  winter 
treatment  can  be  undertaken. 

OONCaCiUSIONS. 

(1)  That  for  successful  control  of  the  San  Jose  Scale,  thor- 
ough winter  treatment  must  be  adoptcfd.  Summer  treat- 
ment, while  extremely  valuable  for  checking  scale  in  re- 
cently discovered  cases,  can  not  alone  prevent  serious  dam- 
age to  the  trees. 

(2)  That  a  thorough  spraying  with  the  lime-sulphur-salt 
wash  in  December  and  again  in  late  February  or  early 
March,  is  the  most  effective  treatment  for  San  Jose  scale 
that  has  yet  been  devised. 

(3)  That  a  single  spraying  with  lime-sulphur-salt  in  Feb- 
ruary or  early  March  is  more  effective  than  the  same  appli- 
cation made  in  December  or  January,  and  is  slightly  more 
effective  than  winter  treatment  with  20  per  cent  crude  oil 
or  kerosene. 

(4)  That  the  lime-sulphur-salt  mixture  is  entirely  harm- 
less  to  deciduous  fruit  trees  if  applied  when  these  are  in  a 
dormant  condition,  2m<  that  its  application  after  the  huda  begin 
to  open  will  result  in  injury  to  the  latter  and  to  the  twigs. 

SPRAY  PUMPS. 

For  general  orchard  work  in  the  application  of  such  mix- 
tures as  oil  emulsion,  the  lime-sulphur-salt  wash  and 
Bordeaux  mixture,  a  strong,  well-made  barrel  sprayer  is  us- 
ually the  most  useful.  Among  those  that  deserve  mention 
here  are  the  'Tomona,'*  manufactured  by  the  Goulds  Manu- 
facturing Co.,  Seneca  F^lls,  N.  T.;  the  "Advance,'*  manu- 
factured by  the  Deming  Co.,  Salem,  Ohio,  and  the  '^Eclipse,'' 
manufactured  by  Morrill  &  Morley,  Benton  Harbor,  Mich. 
The  Field  Force  Pump  Co.,  Elmira,  N.  T.,  the  Bean  Pump 
Co.,  Hudson,  Mich.,  the  Myers  Pump  Co.,  Ashland,  Ohio, 
Geo.  H.  Stahl,  Quincy,  111.,  and  the  Spray-Motor  Co.,  Buffalo, 
If.  Y.,  are  also  manufacturers  of  good  spray  pumps. 

The  Beck  &  Gregg  Hardware  Co.,  and  the  Cotton  States 
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Belting  and  Supply  Co.,  both  of  Atlanta,  G^a^  also  handle 
•spraying  machinery. 

Each  pump  should  be  fitted  with  two  leads  of  twenty  or 
twenty-five  foot  discharge  hose,  Vermorel  nozzles  and  cut-off 
cocks.  An  order  for  a  pump  should  specify  that  these  at- 
tachments are  wanted. 

For  use  in  yards,  gardens  and  family  orchards  a  knapsack 
pump  will  usually  l^  sufficient  Even  a  small  bucket  pump 
may  be  found  useful  for  light  work.  These  may  be  obtained 
from  almost  any  manufacturer  of  spray  pumps. 
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THE  COTTON  CATERPILLAR 

(  A  ietia  argiUacea  Hiibn. ) 
During  the  summer  of  1903  the  cotton  caterpillar  was 
the  cause  of  considerable  damage  in  several  counties  of 
southern  Georgia,  notably  in  Baker,  Crawford,  Chatham, 
Dooly,  Houston,  Laurens,  Lowndes,  Macon,  MStcJiell, 
Pulaski,  Randolph,  Stewart,  Sumter  and  Taylor  coun- 
ties. While  the  damage  in  any  one  locality  was  not 
excessive,  yet  the  loss  in  the  aggregate  amounted  to  con- 
siderable and  in  many  of  the  infested  fields  the  ''top  crop" 
was  entirely  destroyed.  The  experience  of  previous  years  has 
shown  that  the  caterpillars  appear  in  destructive  numbers 
at  irregular  intervals.  The  seasons  of  greatest  destruc- 
tion are  usually  separated  by  intervals  of  several  years 
immunity  from  the  pest.  It  has  also  been  noted  that  the 
most  destructive  seasons  of  caterpillar  injury  have  been 
preceded  by  one  or  two  years  in  which  the  worms  were 
present  iit  greater  or  less  numbers.  This  was  the  case  in 
1866,*  when  damage  was  widespread  throughout  the  South 
and  in  some  localities  reached  as  high  as  40  per  cent,  of  the 
crop.  1867  brought  considerable  damage,  about  equal  to 
that  of  1866.  1868,  however,  was  perhaps  the  most  serious 
"caterpillar  year"  ever  experienced.  Weather  condi- 
tions had  evidently  been  such  as  to  favor  the  constant  in- 
crease of  the  insects  through'  '66  and  '67,  resulting  in  vast 
armies  of  caterpillars  in  1868.  Damage  by  the  caterpillars 
again  commenced  in  1871,  increased  in  1872,  and  1873  wit- 

•  Fonrth  Rept  U.  S.  Ent.  Comm.  p.  2«. 
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itMl^ed  one  of  the  most  destructive  seasons  on  record. 

Conditions  at  tfie  present  time  seem  -jFiyorible  for  the 
recurrance  of  the  caterpillars  in  1964,  and  while  their  ap- 
pearance cannot  even  be  predicted  with  any  degree  of 
certainty,  the  qomparafivc  freedom  froim  ,  parasites  is  1903* 
make  it  advisable  for  the  planter  to  be  properly  prepared 
for  combating  the  pest  should  it. appear..  It  has  therefore 
been  deemed  expedient  to  place  in  the  hands  of  the 
Georgia  planters  a  brief  description  of  the  pest  and  the 
most  successful  measures  which  have  been  used  against  it. 
Life  History. 

The  egg  is  of  a  greenish  hhie.  color  and  is  about  one- 
thirtieth  of  an  inch  in  diameter.  It  is  deposited  usually 
upon  the  under  side  of  the  lower  leaves  of  the  cotton  plant 
but  during  the  later  part  of  the  summer  is  also  frequent- 
ly found  upon  the  leaves  near  the  top  of  the  plant  and  oc- 
casionally upon  their  upper  surfaces.  The  eggs  are  de- 
posited singly  and  several  sometimes  appear  upon  a  single 
leaf^  but  they  are  never  found  in  clusters.  The  eggs  of 
lace-wing  flies  (Chrys§pa)  are  often  mistaken  by  the  plan- 
ter for  those  of  the  caterpillar  moths.  The  eggs  of  Chrysopa 
are  pure  white  in  color,  occtir  in  clusters,  and  each  egg  is 
supported  upon  a  tiny  thread  or  pedestal.  As  the  larvae  of 
the  lace-wirig  flies  feed  for  the  most  part  upon  plant  lice 
and  are  therefore  beneficial,  these  egg  clusters  need  cause  no 
alarm.  In  warm  humid  weather  the  egg  of  AUtia  hatches 
in  from  three  to  four  days  time  into  a  minute  caterpillar 
or  "worm."  This  larva  is  of  a  yellowish  color  and  but 
little  larger  than  the  tgg.  It  at  once  commences  feeding 
upon  the  underside  of  the  cotton  leaf  and  as  it  grows, 
molts  or  sheds  its  skin.  In  a  short  time  the  worm  is 
large  enough  for  its  characteristic  markings  to»be  plain- 
ly seen.  The  larva  has  three  pairs  of  well-developed  legs 
at  the  anterior  end  of  the  body,  and  five  pairs  of  "abdo- 
minal" or  pro-legs.t  The  caterpillar  moves  from  point  to 
point  by  the  familiar  looping  motion  of  the  "measuring- 
worms." 

As  the  larva  grows  a  plain  white  line  is  noticed  running- 
down  the  middle  of  the  back.     This  is  followed  on  each 

•From  several  hundred  larvfe  which  were  reared  to  maturity  io  plose^  eaires^ 
only  one  Individual  paraiite  was  secured.  This  specimen  has  be«B  determfn^^  by 
Mr.  D.  W.  Coqulll^  of  the  U.  S.  Div.  of  Entomology  as  Euphorocera  elaripmnxm 
Maeff  ^^S 

+The  anterior  5»Tt  of  pro-legs  la  so  reduced  In  size  as  to  appear  on  the  more  ma- 
ture caterpillars  as  mere  tubercles. 
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side  by  a  row  of  fine  black  spots 
succeeded  by  another  white  line. 
The  under  side  of  the  caterpillar  is 
uniformly  light  with  a  yellowish 
or  greenish  tinge.  The  general 
color  of  the  *  •worms'*  varies  from 
a  light  greenish  yellow  to  very 
dark  or  almost  black.  This  varia- 
tion is  so  great  that  one  is  almost 
persuaded  that  two  distinct  species 
are  present.  At  certain  seasons 
the  lighter  worms  may  predomi- 
nate and  at  others  the  darker  ones, 
but  it  Is  not  unusual  to  find  cater- 
pillars of  both  color  extremes  feed- 
ing upon  the  sfiine  plant  and  oc- 
curing  in  about  equal  numbers. 
The  caterpillar  stage  lasts  from 
one  to  three  weeks,  being  shortest 
during  warm  and  moist  weather 
during  midsumiper  and  longer  du- 
ring the  cooler  spring  and  autumn 
months.  After  the  second  molt  the  caterpillar  eats  en- 
tirely through  the  leaf  and  the  characteristic  "ragged"  ap- 
pearance of  the  foliage  is  produced.  The  greater  part  of 
the  feeding  is  done  during  the  night  and  upon  cloudy  days, 
nithough  upon  bright  days  many  may  be  found  feeding 
upon  the  more  shaded  parts  of  the  plant.  Early  in  the 
season,  while  the  worms  are  not  numerous,  the  feeding 
is  confined  almost  entirely  to  the  leaves  and  to  the  "shuck" 
or  involucre  of  the  boll.  Later  in  the  season  the  larvae 
may  at  times  eat  even  the  squares  and  green  bolls. 

When  the  larva  reaches  maturity  it  folds  over  the  edge 
of  a  cotton  leaf — usually  on  the  under  side — and  in  the 
sack  thus  formed  proceeds  to  enter  the  pupal  or  chrysa- 
lis stage.  The  larva  spins  a  few  silken  threads,  sufficient 
to  hold  the  edges  of  the  leaf  together,  and  after  becoming 
somewhat  shorter  and  thicker,  changes  to  a  dark  brown 
chrysalis.  At  times  these  pupae  will  be  found  suspend- 
ed from*the  under  sides  of  the  leaves  without  any  protec- 


FJg.  a.  Coiton  Cftterplllftr;  a, 
from  side,  6,  from  above — twice 
natural  sise 

(After  Riley,  Fourth  Kept.  U.  S. 
Eniotn.  Comm.) 
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tion  in  the  way  of  cocoons  or  folded  leaves.  This  is  es- 
pecially true  when  the  worms  have  become  abundant  and 
the  cotton  plant  severely  defoliated.  The  chrysalis  stage 
lasts  from  one  to  three  weeks  and  during  this  period  the 
insect  takes  no  food.  For  this  reason,  and  owing  to  the 
fact  that  it  is  usually  well  protected  within  the  folded  leaf 
no  successlful  measures  can  be  taken  against  it  at  this  time. 
At  the  end  of  the  pupal  stage  the  skin  of  the  chrysalis  splits 
open  along  the  back  and  the  adult  moth  emerges. 


Fig.  8     Cotton  caterpillar  motb :  a,  with  wlnge  expanded,  b,  vings 
doted,  at  rest— natural  size-    (After  Rtley,  Foonb  Kept.  U.  8. 
Bntom.  Gomm.) 

The  adult  is  an  olive-gray  moth,  not  unlike  the  so-called 
*'candle-flies"  with  which  all  planters  arc  familiar.  It 
measure^  from  one  and  one  fourth  to  one  and  one-half 
inches  across  the  wings  when  the  latter  are  expanded. 
When  seen  in  bright  light  the  wings  have  an  irridescent 
purplish  appearance  and  each  fore-wing  has  near  its  center 
a  well  marked  spot  of  darker  color.  The  moth  flies  large- 
ly at  night  and  at  this  time  deposits  its  eggs  upon  the 
cotton  plant.  During  the  day  the  moths  may  be  found 
hiding  in  the  dense'  foliage  of  the  cotton  plants  or  n  near- 
by weeds  and  grass.  When  disturbed  they  dart  away  in 
a  rapid  zig-zag  flight  and  are  very  difficult  to  capture. 
The  adult  does  not  injure  the  cotton,  although  it  feeds  upon 
the  nectar  secreted  by  the  glands  upon  the  squares  and 
bolls,  and  also  visits  the  flower3  of  various  other  plants. 
They  have  been  known  to  puncture  ripening  fruits,  especi- 
ally pears  and  thereby  do  considerable  injury.  The  period 
of  egg  deposition  extends  through  several  days  or  weeks 
and  a  single  female  may  deposit  from  three  hundred  to 
six  hundred  eggs.*  This,  together  with  the  fact  that  an  en- 
tire generation,  from  the  time  of  egg  deposition  until  the 
adult  moth  is  hatched  from  the  chrysalis,  may  develop  in 
from  three  to  four  weeks,  accounts  for  the  extremely  rapid 
increase  of  the  caterpillars  in  an  infested  field. 

♦Farmers  Bull.  No.  47,  U.  S.  Dept.  of  Ag:r.,  p.  5. 
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PARASITES  AND  THE  EFFECT  OF  WEATHER 
CONDITIONS. 

The  various  severe  attacks  of  the  cotton  caterpillar  dur- 
ing the  history  of  cotton  cultivation  in  the  United  Sites, 
have  been  almost  invariably  followed  by  years  of  practical 
immunity  from  the  pest.  This  has  in  some  cases  been  due 
to  attacks  upon  the  egg  and  larval  stages  of  the  pest  by  a 
number  of  parasitic  insects,  and  in  other  cases  the  pre- 
vailing weather  conditions  have  so  reduced  the  number  of 
caterpillars  as  to  leave  practically  no  adults  to  hibernate 
until  the  following  year.  At  least  twelve  parasitic  spe- 
cies of  insects  are  known  to  attack  the  eggs  and  cater- 
pillars. Upon  the  first  appearance  of  the  caterpillars  after  a 
succession  of  years  in  which  they  have  been  scarce,  the 
parasites  are  very  few  in  numbers.  As  the  caterpillars  in- 
crease, an  increase  in  parasites  also  occurs,  but  until  sev- 
eral months  or  seasons  have  elapsed  this  increase  does 
not  keep  pace  with  that  of  the  caterpillars.  Only  when  the 
host  insects  are  exceedingly  abundant  are  conditions  most 
favorable  for  the  parasites  and  then  sooner  or  later  their 
rate  of  increase  may  exceed  that  of  the  caterpillars  and  the 
ravages  of  the  latter  be  checked  or  stopped  entirely.  Moist 
and  cloudy  weather  is  especially  favorable  to  the  rapid 
development  of  the  caterpillars,  while  hot  dry  days  at  the 
time  of  hatching  from  the  egg,  or  shortly  afterwards,  may 
destroy  large  numbers.  Many  of  the  larvae  fall  from  the 
plants  to  the  ground  and  if  there  exposed  to  the  direct 
hot  sunshine  may  be  unable  to  again  reach  the  foliage.  It 
is  evident  that  in  fields  where  the  rows  are  far  enough 
apart  to  allow  plenty  of  sunshine  to  reach  the  ground, 
this  destruction  will  be  much  greater  than  where  the  rows 
are  close  together  and  the  ground  thoroughly  shaded. 
This  should  be  borne  in  mind  at  the  time  of  planting  and 
the  rows  placed  sufficiently  far  apart  to  admit  plenty  of 
sunshine.  Aside  from  this  method  of  planting  being  a 
not  invaluable  precaution  against  the  caterpillar,  it  also 
decreases  materially  the  damage  from  boll  worm  injury. 
In  Texas  where  extensive  experiments  have  been  conducted 
against  the  Mexican  cotton  boll  weevil,  it  has  been  found 
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that  wide  rows  are  of  valiTe  in  decreasing  the  damage  done 
by  this  pest,  and  it  has  also  been  shown  that  cotton  plant- 
ed reasonably  far  apart,  produces  more  per  acre  than  that 
which  is  planted  close,  evert  where  insect  damage  is  not 
taken  into  account. 

REMEDIES. 

The  first  step  in  devising  remedies  for  any  insect  pest 
is  a  careful  consideration  of  all  points  in  its  life  history. 
From  what  has  been  said  above  upon  the  habits  of  the  cat- 
erpillar, it  is  at  once  evident  that  it  cannot  be  successfully 
fought  in  the  egg  or  pupal  stage.  While  there  is  a  possibility 
of  capturing  the  moths  by  means  of  trap-lights  set  in  the 
fields  at  night,  this  plan  is  not  particularly  effectual.  The 
larva  is  a  voracious  feeder  and  can  be  killed  by  poisoning 
the  foliage  upon  which  it  feeds.  Much  has  been  written 
in  regard  to  treatment  for  this  insect,  but  wishing  to  test 
some  of  the  more  promising  methods  and  test  their  relia- 
bility in  actual  practice  under  conditions  prevailing  in  the 
Georgia  cotton  fields,  this  department  carried  on  a  number 
of  experiments  during  the  summer  of  1903.  These  are 
given  in  detail  below. 

EXPERIMENTS  AGAINST  THE   COTTON   CATER- 
PILLAR IN  1903. 

In  August  word  reached  us  that  the  caterpillars  were 
severely  injuring  the  cotton  near  Montezuma,  in  Macon 
county.  We  at  once  visited  that  locality  and  upon  the 
plantation  of  Mr.  Yancey  Hill  found  the  worms  severely 
defoliating  the  cotton  in  a  field  of  about  8  acres,  and  spread- 
ing rapidly  to  adjoining  fields.  At  this  time  the  majority 
of  the  larvae  were  nearly  full  grown,  and  a  considerable 
percentage  had  already  "webbed  up"  1.  e.,  had  entered  the 
pupal  stage.  The  conditions  were  therefore  unfavorable 
for  spraying  tests  but  these  were  at  once  undertaken.  On 
August  22nd,  several  plats  were  treated  as  follows : 

Plat.  T.  A  dusting  apparatus  was  made  from  a  one- 
inch  board,  4  1-2  feet  long  and  3  inches  wide,  by  boring  an 
inch  and  a  half  auger  hole  five  inches  from  each  end  and 
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attaching,  under  each  hole  a  sack  five  inches  wide  by  about 
fifteen  inches  long.  These  sacks  were  made  from  un- 
5tarched  sheeting  running  about  4  pounds  to  the  yard. 
This  duster  is  shown  in  Fig.  4.  A  mixture  was  then  made 
of  I  part  Paris  green  and  4  parts  air-slaked  lime.  The 
sacks  were  filled  with  this  mixture  and  the  latter  dusted 
upon  the  plants  by  vfaiking  rapidly  along  the  rows,  and 
holding  the  duster  in  such  a  manner  as  to  distribute  the 
poison  upon  both  sides  of  the  row  at  once.  OSee  Fig.  i.) 
The  method,  frequently  recommended,  of  distributing 
Paris  green  from  sacks  attached  to  a  pole  and  carried  upon 
a  mule  or  horse,  was  also  tried,  but  with  very  unsatis- 
factory results.  The  irregularity  of  the  wind  made  an 
equal  distribution  impossible  and  the  large  amount  of 
poison  getting  upon  the  operator  and  the  mule  made  this 
method  disagreeable  and  even  dangerous. 

Plat  2  was  sprayed,  using  a  knapsack  pump,  with  i  pound 
of  Paris  green  and  i  1-2  pounds  of  lime  per  100  gallons  of 
water. 

Plat  3  was  sprayed  with  2  pounds  of  Paris  green  and 
J  pounds  of  lime  per  100  gallons. 

Plat  4  was  sprayed  with  3  pounds  of  Paris  green  and 
4  pounds  of  lime  per  100  gallons. 

Plat  5  was  sprayed  with  i  pound  of  arsenate  of  lead 
(Bowker's  Disparene)  to  each  50  gallons  of  water. 

Plat  6  was  sprayed  with  2  pounds  arsenate  of  lead  per 
50  gallons. 

Plat  7  was  sprayed  with  3  pounds  arsenate  of  lead  per 
50  gallons. 

Examinations  of  all  plats  were  made  on  August  25, 
three  days  after  the  treatment.  The  average  number  of 
pupae  and  larvae  per  hill  in  each  plat  on  August  25th  is 
^ven  in  the  table  below. 
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Plat 
No. 


Treatment  August  93 


per 


of  papae  and  la 
hill  An  :u8t  05 


ATe.  No.  of  Aye.  No.  of 


per  Bill 


Eni 


larvae 
per  hill 


Dusted  with  Paris  green 
I  part,  lime  4  parts. 


2.11 


2     '  Sprayed  P.  green  i  lbs.,  I 
i  lime  i^  lbs.,  '     l 

I  water  100  gal. 


1- 


3      i  Sprayed  P.  green  2  lbs., 

limes  ^*^8-»  I     1.7 

I  water  100  gal. 


4     '  Sprayed  P.  green  3  lbs. , 

lime  4  lbs.,  |    2  7 

'  water  100  gal. 


5  Arsenate  of  lead  i  lb., 

water  50  gal. 

I 

6  '  Arsenate  of  lead  a  lbs., 

water  50  gal. 


•|- 


3.1 


Arsenate  ot  lead  3  lbs., 
water  50  gal. 


3 


8        UNTREATED 


.3 


Injury  to  the  foliage 
by  the  application 


None 


None 


Slight 


Slightly  more 
•1  than  in  No.  y^ 


None 


None 


J 


None 


From  the  above  it  will  be  noted  that  in  spite  of  the  un- 
favorable conditions  and  the  fact  that  the  larvae  were 
many  of  them  matured  at  the  time  of  treatment,  an  aver- 
age per  hill  of  only  2.7  pupae  were  found  on  all  the  treated 
plats,  as  against  an  average  of  7  pups  per  hill  in  the  plat 
receiving  no  treatment.  Also  at  the  time  of  examination 
there  still  remained  an  average  of  one  caterpillar  per  hiU 
in  the  unsprayed  plat  and.an  average  of  but  one  caterpillar 
per  ten  hills  in  the  treated  areas.  The  spraying  with 
Paris  green  appeared  somewhat  more  effective  against  the 
caterpillars  than  did  that  with  the  arsenate  of  lead  and 
slightly  more  effective  than  the  application  of  Paris  g^een 
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and  lime  in  dry  form.  The  latter  method,  however,  pre- 
sents more  advantages  in  the  rapidity  with  which  the  mate- 
rial can  be  prepared  and  applied.  With  the  duster  described 
above  and  shown  in  Figs,  i  and  4,  we  found  that  each  hand 
employed  could  apply  the  poison  at  the  rate  of  10  to  15 
acres  per  day,  whereas  not  more  than  3  to  4  acres  per  day 
could  be  covered  by  using  the  knapsack  sprayer.  For  gen- 
eral practice  the  application  of  Paris  green  in  powder  form 
is  preferable  to  spraying.  In  rainy  weather  the  rains  soon 
wash  the  Paris  green  from  the  plants  and  make  it  almost 
impossible  to  keep  the  plants  properly  covered  with  the 
poison.  It  is  at  just  such  times  as  this  that  tlje  cater- 
pillars develop  most  rapidly  and  remedies  are  most  needed. 
The  arsenate  of  lead  is  very  adhesive  and  is  not  readily 
washed  off  the  plants  by  rains  and  dews.  In  rainy  weather 
therefore,  when  it  is  impracticable  to  apply  the  dust, 
spraying  with  arsenate  of  lead  should  be  resorted  to.  For 
this  purpose  a  knapsack  or  similar  pump  must  be  used  as 
larger  pumps  cannot  during  midsummer  be  driven  through 
the  fields  without  breaking  down  and  destroying  considera- 
ble cotton.  The  arsens^te  of  lead  may  be  safely  applied  at 
the  rate  of  3  potmds  to  each  50  gallons  of  water.  Where 
spraying  is  necessary  we  advise  the  use  of  arsenate  rather 
than  Paris  green,  not  only  on  account  6f  its  adhering  to 
the  foliage  better,  but  because  it  is  not  nearly  so  likely  to 
burn  the  leaves.  In  the  experiments  mentioned  above  it 
was  found  that  the  Paris  green  mixture  of  2  pounds  per 
TOO  gallons  burned  the  foliage  slightly  and  the  mixture 
of  3  pounds  per  100  gallons  burned  the  foliage  rather 
severely.  No  injury  was  manifest  where  arsenate  of  lead 
was  used.  The  burning  effect  of  the  Paris  green  was  most 
pronounced  upon  thosp  plants  which  had  been  severely 
"ragged"  by  the  caterpillars. 

In  all  cases  the  younger  larvae  succumb  most  readily  to 
the  poison,  and  the  great  advantage  of  applying  poison 
as  soon  as  the  first  caterpillars  appear  is  evident.  Not  only 
are  they  more  easily  killed  at  this  time  but  every  one  des- 
troyed early  in  the  season  is  of  as  much  advantage  to  the 
planter  as  the  destruction  of  several  hundred  later  on. 
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DANGER  OF  POISONING  LABORERS  OR  STOCK. 

After  applying  the  poison,  stock  of  all  kinds  should  be 
kept  from  the  plants,  or  if  necessary  to  drive  through  the 
fields,  the  horses  or  mules  should  be  muzzled.  We  would 
not  advise  the  pasturing,  of  stock  in  the  treated  fields  at  any 
time  during  the  season,  despite  the  fact  that  a  few  good 
rains  will  remove  practically  all  Paris  green  from  the 
plants.  When  arsenate  of  lead  is  used  greater  precaution 
should  be  taken,  as  on  account  of  its  adherent  character 
this  poison  will  remain  upon  the  plants  for  a  considerable 
time.  While  both  Paris  green  and  arsenate  of  lead  are 
deadly  poisons  when  taken  internally,  they  can  be  safely 
handled.  No  precautions,  aside  from  reasonable  care  in 
handling  need  be  taken,  unless  it  is  to  prevent  the  entrance 
of  the  poison  into  open  sores  or  cuts  upon  the  face  and 
hands.  There  is  no  danger  of  cotton  pickers  being  poisoned 
as  a  result  of  spraying  or  dusting,  unless  a  very  large 
number  of  bolls  are  open  at  the  time  of  treatment.  Even 
in  this  case  no  unpleasant  results  will  follow  if  the  pickers 
use  reasonable-  care  in  handling  the  cotton. 

CONCLUSIONS. 

1.  That  arsenical  poisons  should  be  thoroughly  applied 
to  the  cotton  plants  upon  the  very  first  appearance  of  the 
caterpillars. 

2.  That  in  moderately  dry  weather  this  application  can 
best  be  made  in  the  form  of  dust,  a  dry  mixture  of  i  part 
Paris  green  to  4  parts  fine  air-slaked  lime  as  directed  above. 
The  distribution  of  this  mixture  should  be  so  gauged  as  to 
use  from  i  to  i  1-2  pounds 'of  Paris  green  per  acre.  If  the 
laborers  exceed  this  amount  the  proportion  of  lime  should 
be  increased  or  sacks  of  finer  texture  used  upon  the 
duster. 

3.  That  in  wet  weather  a  mixture  of  arsenate  of  lead 
at  the  rate  of  3  pounds  to  each  50  gallons  of  water  applied 
with  a  knapsack  spray  pump,  will  adhere  better  and  be 
more  effectual  against  the  caterpillars  than  the  applica- 
tions of  Paris  green. 
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The  Crop  Pest  Law  of  Georgia* 

Be  it  enacted,  by  the  General  Assembly  of  Georgia: 
Section  1.    That  from  and  after  the  passage  of  this  Act, 
the  Commissioner  of  Agriculture  of  the  State  of  Georgia, 
the  President  of  the  Georgia  State  Horticultural  Society 
and  the  President  of  the  Georgia  State  Agricultural  So- 
ciety shall,  ex-officio,  constitute  a  Board  to  be  known  as 
OrganiMtlon  the  State  Board  of  Entomology,  of  which  the  Commissioner 
of  st&te  Board  ^^  Agriculture  shall  be  chairman,  which  Board  shall  have 
full  power  to  enact  such  rules  and  regulations  goyemlng 
Bntomol-  ^^^  inspection,  certification,   sale,  transportation  and  In- 
troduction  of  trees,   shrubs,   cuttings,  buds,  ylnes,   bulbs 
and  roots,  that  they  may  deem  hecessary  to  prevent  the 
further  introduction,  increase  and  dissemination  of  insect 
pests  and  plant  diseases. 

Sec.  2.  That  the  State  Entomologist  appointed  by  the 
Commissioner  of  Agriculture,  under  the  provisons  of  the 
Act  cited  above,  approved  December  21,  1897,  shall  act  as 
an  inspector  under  the  provisions  of  this  Act,*  and  it  shall 
be  the  duty  of  the  said  Board  to  promulgate  rules  and 
regulations  in  accordance  with  this  Act  for  the  govern- 
ment  of  the  said  Entomologist  in  the  duties  devolving 
upon  him  in  the  execution  of  the  provisions  of  this  Act 

Sec.  3.  That  the  salary  of  the  said  Entomologist  shall 
not  exceed  one  thousand  and  five  hundred  dollars  per 
annum,  and  that  said  salary  shall  be  paid  out  of  the 
funds  in  the  Agricultural  Department  arising  from  the 
inspection  of  oils.  In  addition  to  the  above  appropriation 
the  sum  of  three  thousand  and  five  hundred  dollars  per 
annum  is  hereby  appropriated  out  of  the  funds  In  the  Ag- 
ricultural Department  arising  from  the  inspection  of  oi^s, 
for  the  purpose  of  defraying  the  expenses  of  the  execution 
of  this  Act,  the  equipment  of  a  laboratory,  the  traveling 
and  other  incidental  expenses  of  the  Entomologist,  and 
the  issuing  of  reports  and  other  publications.  The  Board 
may  also  employ  such  assistants  to  the  Entomologist  as 
may  be  deemed  necessary. 

Sec.  4.     The  Entomologist  shall  have  power  under  the 
regulations  of  the  Board  of  Control,  to  visit  any  section  of 
the   State  where  such  pests  are  supposed  to  exist,    and 
shall  determine  whether  any  infested  trees  or  plants  are 
worthy  of  remedial  treatment  or  shall  be  destroyed.    And 
he  shall  immediately  report  his  findings  in  writing,  giv- 
ing reasons  therefor,  to  the  owner  of  the  infested  planta- 
tion, his  agents  or  tenants, and  a  copy  of  each  report  shall 
from  also  be  submitted  to  the  said  Board.    In  case  of  objection 
o  f  to  the  findings  of  the  Inspector,  an  appeal  shall  be  made 
to  the  said  Board,  who  shall  have  the  power  to  summon 
Knfcomoiogiflt  witnesses  and  hear  testimony  on  oath,  and  whose  decis- 
-.stay  of  pro*  ion  shall  be  final.    An  appeal  must  be  taken  within  three 
days  and  shall  act  as  a  stay  of  proceedings  until  it  is 
<^^^^^^  heard  and  decided. 


Appropria- 
tion 


Appeal 
decision 


•ActBofthe  General  AFsembly  of  Georgia,  approved  Dec.  31,  18»7, 
Dec.  20, 1898  and  Dec.  21, 1000. 


Digitized  by 


Google 


TrofttoMnt 
and  destruct- 
ion of  infest- 
ed tieesor 
pUnts 


Hearing 
'before  Judge 
or  Ordinary 


Unlawful  to 
sell,  give 
away  or 
transport 
Infected  stoek 


Authority  of 
Entomolotflst 
to  enter  upon 
premises 

Power  of 
Board  to 
adopt  Rules 
and  Refla- 
tions 

Unlawful  to 
ship  trees 
without  oer- 
tifleale^pun- 
itfhnxent 


Board  to  des- 
ignate insects 
and  diseases 
that  consti- 
tute infesta- 
tion 


Section  5.  Upon  the  findings  of  the  Inspector  in  any 
case  of  infested  trees  or  plants,  the  treatment  praecribed 
by  him  shall  be  executed  at  once  (unless  an  appeal  is 
taken),  under  his  supervision;  cost  of  material  and  labor 
shall  be  borne  by  the  owner;  Provided,  however,  that  in 
case  the  trees  or  plants  shall  be  condemned,  they  shall  be 
destroyed  by  the  Inspector,  and  the  expense  of  such,  action 
shall  be  borne  by  the  owner.  No  compensation  shall  be 
allowed  for  any  plants  that  shall  be  destroyed. 

Sec.  6.  In  case  any  person  or  persons  refuse  to  execute 
the  directions  of  the  Inspector  or  of  the  said  Board  after 
an  appeal,  the  County  Judge,  or  Ordinary  shall,  upon 
complaint  filed  by  the  Inspector  or  any  freeholder,  cite 
the  person  or  persons  to  appear  before  him  within  three 
days  notice  after  being  served,  and  that  the  said  Judge  or 
Ordinary  n)ay  hear  and  determine  all  these  cases  in  Taca- 
tion;  and,  upon  satisfactory  evidence,  shall  cause  the  pre- 
scribed treatment  to  be  executed,  and  the  expense  thereof 
and  costs  of  court  shall  be  collected  from  the  owner  or 
owners  of  Infested  plants. 

Sec.  7.  It  shall  be  unlawful  to  ofCer  for  sale,  sell,  give 
away  or  transport  plants,  scions,  buds,  trees,  shrubs^ 
vines  or  other  plants,  tubers,  roots,  cuttings,  bulbs,  known 
to  be  infested  with  dangerously  injurious  insects  or  plant 
diseases.  Any  person  or  persons  violating  this  flection 
shall  upon  conviction  thereto  be  guilty  of  a  misdemeanor. 

Sec.  8.  The  said  Board  of  Control,  its  agents  or  em- 
ployees, are  hereby  empowered  with  authority  to  enter 
upon  any  premise  in  discharge  of  the  duties  herein  pre- 
scribed. Any  person  or  persons  who  shall  obstruct  or 
hinder  them  or  their  agents  in  the  discharge  of  these  du- 
ties shall  be  deemed  guilty  of  a  misdemeanor,  and,  upon 
conviction  thereof,  shall  be  guilty  of  a  misdemeanor. 

Sec.  9.  The  Board  shall  have  the  power  to  also  adopt 
rules  and  regulations,  not  inconsistent  with  the  laws  and 
Constitution  of  this  State  and  the  United  States,  for  pre- 
venting the  introduction  of  dangerously  injurious  crop 
pests  from  without  the  State,  and  for  the  governing  of 
common  carriers  in  transporting  plants  liable  to  harbor 
such  pests  to  and  from  the  State,  and  such  regulationa 
shall  have  the  force  of  laws. 

Sec.  10.  It  shall  be  unlawful  for  any  grower,  nursery- 
man or  corporation  to  ship  within  the  State  of  Georgia 
any  trees,  shrubs,  cuttings,  vines,  bulbs,  roots  without 
having  been  previously  inspected  by  either  a  State  or  Ex- 
perimental Station  Entomologist  or  government  officer, 
within  twelve  months  of  the  date  of  said  shipment,  and 
certificate  of  inspection  to  accompany  each  box  or  pack- 
age. Violation  of  this  clause  will  be  considered  as  a  mis- 
demeanor and  punishable  as  such. 

Sec.  11.  Be  it  further  enacted,  that  the  members  of 
the  said  Board,  any  two  of  whom  shall  constitute  a  quo- 
rum in  the  absence  of  the  third,  shall,  within  30  days 
from  the  passage  of  this  act.  draw  up  and  promulgate 
through  the  press  of  the  State  the  rules  and  regulations 
necessary  to  carry  into  full  and  complete  effect  the  pro- 
visions of  this  Act,  carefully  defining  what  diseases  or 
maladies,  both  insect  and  fungus,  shall  constitute  Infes- 
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tation  in  trees  or  plants  within  the  meaning  and  purrlew 
hereof. 

Sec.  12.  Be  it  further  enacted,  that  any  person  or  per- 
sons residing  in  the  State  of  Georgia,  dealing  in  or  hand- 
ling trees,  etc.,  shall  be  compelled  to  have  his  or  their 
stock  inspected  annually  on  or  before  the  Ist  of  Norem- 
beroieach  year.  If,  upon  such  inspection,  such  stock  is 
found  to  conform  to  the  requirements  of  the  Board  of 
Control,  the  Inspector  shall  furnish  a  certificate  to  that 
eftect.  And  any  such  person  or  persons  making  a  ship- 
ment before  the  filing  of  such  certificate  with  the  chair- 
man of  the  Board  of  Control,  shall  be  guilty  of  a  misde- 
meanor. 

Sec.  13.  Bach  and  every  person  residing  in  States  or 
Countries  outside  of  the  State  of  Georgia  dealing  in  or  hand- 
ling trees,  plants,  cuttings,  vines,  shrubs,  bulbs  and  roots 
in  this  State,  shall  register  his  name  or  firm  and  file  a  copy 
of  his  or  its  certificate  of  inspection  furnished  by  the 
Entomologist,  Fruit  Inspector  or  duly  authorized  gOT- 
emment  official  of  his  State  orCuuntry,  with  the  Chairman 
of  the  Board  of  Control.  Upon  failure  so  to  do,  said  stock 
shall  be  liable  to  confiscation  under  order  of  the  Inspec- 
tor. 

Sec.  14.  When  two  reputable  citizens  of  any  county 
in  Georgia  shall  notify  the  Board,  from  belief,  that  noxi- 
ous insects  or  plant  diseases  exist  in  th«ir  county,  the 
said  Inspector  shall  be  directed  to  ascertain  as  speedily 
as  possible  by  personal  investigation,  and  in  sufh  other 
manner  as  he  may  deem  expedient,  the  extent  of  tlie  in- 
fection, and  shall  act  with  all  due  diligence  to  suppress 
and  eradicate  the  said  pests  and  give  notice  to  the  owner, 
tenant  or  agent  of  such  premises  to  treat  suoh  Infested 
plants  acording  to  the  methods  he  may  prescribe,  or  de- 
stroy them  within  ten  days  from  date  of  such  notice,  and 
if  after  the  expiration  of  such  period  of  ten  days  the 
infested  plants  have  not  been  treated  or  the  treatment 
has  not  been  properly  applied  or  is  not  effectual  in  rid- 
ding plants  of  the  pests,  the  Inspector  shall  cause  svch 
plants  to  be  properly  treated  or  destroyed  as  his  Judgment 
warrants.  The  cost  of  the  work  shall  be  covered  by  exe- 
cutidn  from  the  owner  of  the  premises. 

Sec.  15.  It  shall  be  the  duty  of  the  Inspector  to  malM 
a  monthly  report  of  his  work,  both  as  Entomologist  and 
Inspector,  to  the  Board  of  Control,  as  well  as  the  expen- 
diture under  this  Act,  and  said  Board  shall  report  an- 
nually to  the  Governor  of  the  State. 

This  act  shall  take  effect  from  and  after  Its  passage, 
and  all  laws  and  parts  of  laws  in  conflict  with  this  Act 
are  hereby  repealed.  • 
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Rules  And  Regulations 

OF    THE 

Georgia  State  Board  of  Entomology. 


At  the  annual  Meeting  of  the  Board  held  at  Macon, 
Ga.,  Jan.  6th,  1904,  the  Rules  and  Regulations  of  the 
Board  were  amended  to  read  as  follows: 

Rules  and  R^gulatioos  for  the  Government  of  the  State 
Entomologist  In  the  Enforcement  of  the  Act  of  the  General 
Assembly  of  the  State  of  Georgia,  Providing  for  the  Control 
and  Eradication  ef  the  Insect  Pests  and  Fungous  Diseases 
which  Threaten  the  Fruit  and  other  Agricultural  industries 
of  the  State,  and  for  the  Prevention  of  the  Further  Introduc- 
tion of  Dangerously  Injurious  Crop  Pests  from  Without  the 
State. 


In  pursuance  of  an  Act  of  the  General  Assembly  of  the 
State  of  Georgia,  approVed  December  21,  1897,  and  amend- 
ed December  20,  1898  and  December  21,  1900,  creating  a 
Board  of  Entomology  and  authorizing  and  directing  the 
same  to  take  action  for  the  suppression  of  certain  here- 
inafter defined  injurious  insects  and  fungous  diseases, 
and  for  the  prevention  of  the  further  introduction.  Increase 
and  dissemination  of  the  same,  the  following  rules  and 
regulations  are  hereby  enacted  and  promulgated: 

1.    In  accordance  with  section  11  of  said  Act,  the  foUow- 
ing   Insects   and    fungous    diseases   are   hereby   declared, 
individually    and    severally,    to    constitute    infestation    In 
trees  and  plants;  this  list  to  be  revised  at  the  will  of  the 
Board  of  Entomology: 
The  San  Jose  Scale   (Aapidiotua  pernicious,) 
The  New   Peach    Scale    {Di<up%9  pentagoruL) 
The  Woolly  Aphis  of  Apple  {Bchizoneura  lanigeta,) 
Black  Knot  of  Plum  and  Cherry  {Plowrightia  morbo^o.) 
The  Crown  Gall  {DendrophagMs  glohosus,) 
The   Mexican   Cotton   Boll   Weevil    (Anthonomut  gran- 
dis.) 
Rosette  of  Peach  and  Plum. 
Yellows  of  Peach. 
•  2.    The  State  Entomologist  is  hereby  charged  with  the 
enforcement    of    said    Act,    and  as  inspector  is  directed 
to   locate  by   personal  Investigation,   correspondence   and 
in  such  other     manner  as  he  may  deem  best,  the  above- 
tions  for  treat- named  pests  so  far  as  they  may  exist  in  this  State,  and 
give  proper  directions  and  take  such  steps  in  accordance 
with  the  above-cited  Act  as  he  may  deem  necessary  to 
control  or  eradicate  the  same. 
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3.  In  accordance  with  Section  5  of  the  above-cited  Act, 
Power  of          ^^®  ^^^®  Entomologist  is  hereby  endued  with  power  to 

condemn  and  destroy  any  infested  trees,  shrubs  or  other 
Bntomologisi  plants  that  in  his  judgment  are  not  worthy  of  remedial 
to  destroy  in-  treatment,  when  such  infestation  is,  or  is  likely  to  be- 
come, a  menace  to  the  agricultural  interests  of  any  section 
rested  plants,  Qf  ^he  State,  or  when  the  owner  or  owners  of  infested 
etc.  premises  shall  refuse  or  neglect  to  properly  execute  the 

treatment  prescribed  for  him  or  them. 

4.  Any  trees,  shrubs  or  other  plants  commonly  known 
as  nursery  stock,  shipped   within  the   Staie  of  Georgia, 

^te^^^i*"^'   ^^^^°"^  ^^^^  ^^'  bundle  or  package   (in   each  car-load, 

without ^c^ti-  oi*  l^ss  than  car-load  lot)   being  plainly  labeled  with  the 

Hcate  attached  official   Entomologrlst's   certificate    to   the  .efCect  that   the 

conftsJ^tlon      contents  of  same  have  been  inspected  and  found  to  meet 

with   the   requirements  of   the   Board   of  Entomology   In 

accordance  with  Section  10  of  the  Act  cited  above,  shall 

be  liable  to  confiscation  upon  the  order  of  the  inspector. 

No  trees,piant«     5.    No  trees,  shrubs  or  other  plants  commonly  known 

®^v  V}  ^J2^^  as  nursery  stock  shall  be  sold,   delivered  or  given  away 

without  certi-  Within  the  State  of  Georgia  without  being  plainly  labeled 

ficate  attached  with  the  certificate  of  the  State  Entomologlat. 

6.  Persons  or  firms  within  the  State  of  Georgia  growing 
NurseiTmen  for  sale  trees,  cuttings,  shrubs,  vines  or  other  plants  com- 
to  apply  for  monly  known  as  nursery  stock  shall  make  application 
b^fS^jufyutto  the  State  Entomologist   (Atlanta,  Ga.)   for  inapecUon 

and   certificate   on   or   before   July   1st  of     each      year. 
Any  person,  corporation  or  firm  failing  to  make  applica- 
tion to  have  his  or  their   stock  inspected  as  aforesaid. 
Failure  to        after  receipt  of  notice  of  this  rule,  shall  not  be  permit- 
uoMtoSk      ted  to  offer  for  sale  in  this  State  any  of  said  stock  not 
can  not  be  sold  inspected;  provided  that  such  person,  corporation  or  firm 
may    make    written    application    to    the    State    Board    of 
Inspection—    Entomology  to  be   relieved   of  his   or  their  default  and 
how  secured    consequences,  and  offering  to  pay  any  additional  expense 
deScOt^'         incurred  by  the  State  and  its  officers  by  reason  of  such 
failure.    The  Board  may  upon  a  proper  showing  order  an 
Inspection  of  said  nursery. 

7.  In  case  some  part  of  a  nursery  snail  be  found 
Nurseries         infested    with    San   Jose    scale   no    certificate    shall   then 

be  granted;  provided,  however,  that  isolated  blocks  of 
partially  in-  nursery  stock  not  Infested,  may  be  considered  as  separate 
feated— proce-  nurseries  and  a  certificate  may  be  granted  covering  such 

stock  after  all  stock  in  the  infested  blocks  has  been  de- 
^^'^  stroyed. 

8.  Each  and  every  box,  bundle  or  package  of  trees, 
B**rd*a^**'  shrubs  and  other  plants  commonly  known  as  nursery 
ce^floate  stock,  shipped  in  car-load  lots  or  less  than  car-load  lots 
must  be  at-  into  the  State  of  Georgia  from  any  other  state  or  country, 
iwpme^ts*  sl^all  be  plainly  labeled  with  a  certificate  of  Inspection 
from  without  furnished  by  the  entomologist,  fruit  inspector  or  other 
the  sute          ^y|y  authorized  official  in  the  state  or  country  in  which 

said  stock  was  grown,  and  also  with  the  official  tag  of 
Untagged        the  Georgia  State  Board  of  Entomology  hereinafter  pro- 

f^^?  to*coB-  ^^^^  '^^»    ^*^  ^^^  *^  ^  ^^^^^  *^°^y  ^^^^^  •^^^y  ^^^  'ol- 

ftacaUon  lowing   the    date   of   certificate   upon   which   it   is   based 

(See  Sections  9  and   13  of  the  Act  cited  above.)     Such 
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shipments  not  so  labeled  shall  be  liable  to  confiscation 
upon  the  order  of  the  inspector. 

9.  Any  person  or  persons  residing  in  states  or  countries 
outside  of  the  State  of  Georgia*  dealing  in  or  handUng 
trees,  shrubs  or  other  plants  in  this  State,  or  shipping 
trees  shrubs  or  other  plants  therein,  shall  file  with  the 
State   Entomologist    (Atlanta,   Qa.)    a  certified  copy    (or 

Official  tags- signed  duplicate  of  original)  of  the  certificate  issued 
how  secured  ^^  ^®  entomologist,  fruit  inspector,  or  other  duly  au 
thorized  oflScial  of  the  State  or  Country  in  which  said 
stock  was  grown.  Such  certificate  for  nurseries  south  of 
the  northern  boundary  line  of  North  Carolina,  Tennessee, 
and  Arlcansas  must  be  based  upon  an  inspection  made 
not  earlier  than  July  1st,  and  for  nurseries  north  of  said 
line,  upon  an  inspection  made  not  earlier  than  June  Ist. 
Said  person  or  persons  shall  also  file  with  the  State 
Entomologist  a  signed  statement  in  which  said  person 
or  persons  agree  to  fumigate  with  hydrocyanic  acid  gas 
all  stock  shipped  into  the  State  of  Georgia.  Such  fum- 
igation shall  bo  in  a  manner  approved  by  the  State  En- 
tomologist. Upon  receipt  and  approral  of  the  certificate 
and  statement  a  Move-mentioned,  the  certificate  *  of  the 
Georgia  State  Boa  i  of  Entomology  will  be  issued  to  the 
applicant  without  harge,  and  official  tags  bearing  a 
fac  simile  copy  of  uch  certificate  and  the  seal  of  the 
State  Board,  will  b  furnished  the  applicant  at  cost  of 
printing,  viz.,  Sixty  cents  for  the  first  one  hundred  or 
part  thereof  and  twenty-five  cents  for  each  additional 
hundred. 

10.  No  transportation  company  or  common  carrier 
shall  deliver  any  box,  bundle  or  package  of  trr  3,  shrubs 
or  other  plants  commonly  known  as  nursery  rcock,  ship- 
ped from  any  other  State  or  country  to  ary  consignee 
at  any  station  in  the  State  of  Georgia,  un^jss  each  box. 

Common  oar-  ^"^^1©  ^r  package  is  plainly  labeled  with  a  certificate  of 
inspection  furnished  by  the  official  Entomologist  of  the 
riers  forbid-  State  or  country  in  which  said  stock  wad  grown,  and  also 
den  to  deliver  with  the  Official  tag  of  the  Georgia  Stale  Board  of  Ento- 
mology hereinabove  provided  for.  Such  shipments  of 
uncertified  ^^le  nature  designated  above  originating  in  the  State  of 
stock  Georgia,  need  only  have  the  certificate  of  the  State  En- 

tomologist; and  unless  his  certificate  is  attached  to  each 
and  every  box,  bundle  or  package  of  trees,  etc.,  they  shall 
not  be  accepted  for  transportation. 

11.  Transportation  companies  shall  immediately  notify 
Transport*-  the  State  Entomologist  (Atlanta,  Ga.)  when  by  oversight, 
tion  Cos.  BhaU  negligence  or  otherwise,  any  shipment  of  uncertified  stock 
SToiogist  up^  Is  received  at  any  station  or  wharf  in  the  State,  and 
receipt  of  un-  it  shall  be  his  duty  to  proceed  as  speedily  as  possible  to 
certified  stock  investigate   and  dispose   of   such   stock,   as   provided   for 

in  the  Act  cited  above. 

12.  All  trees,  shrubs  or  other  plants  commonly  known 
stook^maSbe  SIS  nursery  stock  (with  tlic  exception  of  conifers  and  straw- 
fumigated        berry  plants)  offered  for  sale,  sold,  or  given  away  In  this 

State  shall  be  fumigated  with  iiydrocyanic  acid  gas  by 
the  grower,  under  the  direction  of  the  State  Entomologist 
Upon  failure  of  any  grower  or  growers   to  comply  with 

hfmUai^      this  requirement,  certificate  shall  be  withheld  or  cancell- 

peaalty  ed. 
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13.  It  shall  be  unlawful  for  any  firm,  person  or  cor- 
poration to  bring  Into  the  State  of  Georgia,  or  to  liave 
In  possession  for  any  purpose,  any  living  Mexican  Boll 
Weevil, or  any  cotton  bolls,  squares,  plants  or  seed  con- 
taining the  adult,  pupal,  larval  or  egg  stage  of  the  Mex- 
ican Boll  Weevil. 

14.  No  cotton  seed  grown  in  the  states  of  Texas  or 
Louisiana,  or  consigned  from  points  in  those  states,  shall 
be  shipped  into  the  state  of  Georgia  without  being  ac- 
companied by  a  certificate  signed  by  a  duly  authorized 
State  or  Government  Entomologist,  stating  that  said  cot- 
ton seed  has  been  fumigated  in  such  manner  as  to  kill 
any  boll  weevils,  larvse  or  pupee  which  may  be  contained 
therein. 

15.  The  State  Entomologist  is  hereby  authorized  to 
publish  in  the  form  of  bulletins,  reports,  or  through  the 
press  of  the  State  any  matter  pertaining  to  the  distribu- 
tion, life  history,  habits  and  treatment  of  insects  pests 
an<l  fungous  diseases,  or  other  matter  that  may  be  instruc- 
tive or  aid  in  the  suppression  of  such  pests. 

16.  The  Board  of  Entomology  may  appoint  temporary 
deputy  inspectors  when  it  appears  to  be  necessary,  to 
assist  the  Entomologist  in  the  enforcement  of  the  act 
cited  above,  and  such  deputy  inspectors  shall  have  full 
power  to  enter  on  premises  and  inspect  and  report  to  the 
State  Entomologist. 

17.  Appeals  from  the  decision  of  the  Entomologist 
should  be  addressed  to  the  Commissioner  of  Agriculture, 
(Atlanta,  Georgia),  who  will  notify  the  appellant  of  the 
time  and  place  of  hearing  such  appeal. 

18.  The  State  Entomologist  shall  be  Secretary  of  the 
Board,  and  all  inquiries  relative  to  the  provisions  of  the 
above-citfd  Act  and  the  subject  matter  of  the  same  should 
be  addressed  to  him  at  Capitol  Building  (Atlanta,  Ga.) 
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In  addition  to  the  above  rules,  and  as  further  defining 
the  duties  of  the  Entomologist,  the  State  Board  of  Ento- 
mology prescribes  the  following: 

All  duplicate  copies  of  inspection  certificates  and  ship- 
ping tags  bearing  same,  shall  be  secured  from  the  State 
Entomologist. 

The  San  Jose  Scale  shall  be  considered  the  paramount 
pest  and  inspections  shall  be  made  with  special  reference 
to  this  insect 

Nursery  stock  Infested  with  the  New  Peacn  Scale  shall 
be  treated  in  all  .respects  as  is  stock  infested  with  San 
Jose  scale. 

Nursery  plants  found  bearing  Crown  Gall  shall  be 
destroyed  under  the  directions  of  the  State  Entomologist 
and  a  certificate  issued  to  the  owner  only  after  he  has 
piven  reasonable  assurance  that  such  infected  plants  have  been 
or  will  be  destroyed.  The  s.nie  requirement  shall  apply 
to  nursery  trees  so  badly  i:  !*ested  with  Woolly  Aphis 
as  to  have  gall  formations  ui  ^^n  the  roots.  Plants  or 
trees  infested  to  a  lesser  degree  with  tnis  pest  shall  be 
treated  and  allowed  to  pass  inspection. 

Should    cases  of  Rosette   or  Yellows   be   found   In   the 
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vicinity  of  a  nursery  all  diseased  trees  must  be  destroyed 
before  a  certificate  is  given  the  owner  of  the  nursery. 
Black  Knot         In  cases  of  Black  Knot  occurring  in  or  adjacent  to  a 
nursery,  certificate  will  be  withheld  until  all  visibly  dis- 
eased wood  shall  have  been  destroyed. 
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BULLETIN 

OF  THE 

HMIimTEBDAItDOfPTOlOLOIiY. 

yuLr,i904.                                                               No.  11. 

Fumigation  of  Nursery  Stock. 

The  Regulations  of  the .  Georgia  State  Board  of  En- 
tomology* require  that  all  nursery  stock  placed  upon  the 
market  in  Georgia  shall  be  fumigated  with  hydrocyanic  acid 
gas  as  a  precautionary  measure  against  San  Jose  scale,  as 
well  as  for  the  destruction  of  the  woolly  aphis  and  other  in- 
sects likely  to  be  transmitted  from  the  nursery  to  the  orchard. 
It  should  not  be  understood,  however,  that  fumigation  will 
in  all  cases  eradicate  San  Jose  scale,  but  when  the  work  is 
properly  done  it  appears  to  a£Ford  the  best  protection  against 
this  pest  that  has  yet  been  devised.  Impure  chemicals,  inac- 
curate scales,  undetected  leaks  in  the  fumigating  house  or  too 
close  packing  of  the  stock  may  defeat  the  object  of  fumigation 
and  since  one  can  rarely  be  sure  that  his  fumigating  arrange- 
ments are  working  perfectly,  it  cannot  be  said  that  fumigation, 
a£Fords  absolute  protection.  However  results  of  experiments 
conducted  by  this  office  show  that  infested  trees,  can  in  many 
cases,  be  entirely  freed  from  scale  by  this  process.  The  ob- 
ject of  fumigating  all  nursery  stock,  after  it  has  passed  in- 
spection, is  to  eradicate  (if  possible)  any  slight  case  of  in- 
festation which  might  be  overlooked  by  an  inspector.  In  this 
way  two  safe-guards  are  provided  the  orchardist  who  buys  the 
stock,  against  the  introduction  of  scale  into  his  orchard, 
whereas  in  the  case  of  inspection  alone,  or  of  fumigation 
alone,  but  one  safe-guard  is  provided  him. 

The  necessary  equipment  for  fumigating  nursery  stock 
consists  of  an  air-tight  chamber  (house  or  box),  a  glazed 
earthenware  vessel,   a  glass  measure  graduated  to  ounces. 


*    Printed  in  Bulletin  No.  lo,  which  will  be  sent  upon  request. 
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and  a  set  of  accurate  scales.  The  necessary  chemicals  are, 
cyanide  of  potash  (98  per  cent.)  and  sulphuric  acid  (specific 
gravity  1.83).  Care  should  be  taken  to  secure  the  98  per 
cent,  or  99  per  cent.  **U.  S.  P."  cyanide,*  otherwise  an  insuf- 
ficient amount  of  the  gas  will  be  generated  and  the  fumigation 
prove  ineffective.  As  this  substance  deteriorates  rapidly 
when  exposed  to  the  air,  it  should  be  kept  in  a  tightly 
closed  vessel.  Its  extremely  poisonous  properties  should 
also  be  kept  in  mind  and  the  material  not  left  where  it  will 
fall  into  the  hands  of  children  or  careless  persons.  The 
best  commercial  grade  of  sulphuric  add  should  be  pro- 
cared;  it  will  not  do  to  employ  the  low  grade  chamber  acid 
used  in  the  manufacture  of  fertilizer.  The  acid  should 
be  kept  in  glass  or  earthenware  vessels,  tightly  stoppered. 

FUMIGATING  HOUSES. 

The  chief  requisite  for  a  fumigating  house  is  that  it 
should  be  air-tight  or  gas-proof.  It  should  also  be  of  such 
shape  that  its  cubic  contents  can  be  easily  determined.  The 
size  of  the  house  and  the  number  of  rooms  contained  must  of 
course  depend  upon  the  amount  of  stock  to  be  fumigated. 
In  the  case  of  small  nurseries,  either  of  the  fumigating  boxes 
described  below  will  be  found  sufficient.  In  the  case  of  very 
large  nurseries  a  house  with  three,  or  even  four  compart 
ments — separated  from  each  other  by  air-tight  partitions — 
will  be  found  economical,  as  the  work  of  filling  and  emptying 
the  rooms  can  be  carried  on  simultaneously  with  the  fumiga- 
tion. The  house  should  be  on  the  packing  grounds  and  the 
stock  fumigated  as  it  is  dug  and  brought  from  the  field.  A 
house  well  adapted  to  the  needs  of  the  average  nursery  may 
be  built  as  follows: 

Construct  two  rooms,  each  10x10  feet  (inside  measure- 
ment), 10 j4  feet  high  in  front,  and  7j4  feet  under  the 
eaves,  the  roof  sloping  one  way  only.  It  is  built  directly  upon 
the  ground,  with  the  sills  sunk  a  few  inches  in  the  earth,  and 
either  with  or  without  a  floor.  If  on  stiff  clay,  this  when  well 
packed,  both  inside  and  outside  the  sills,  will  answer  for  a 
floor.     The  walls,  as  well  as   the   partition   and   roof   (and 

♦    Chemical  analyses  show  that  the  "comercial"  cyanide  contains  an   average  of 
26.45  per  cent,  of  cyanide  of  potesh,  while  the  "U.  S.  P."  article  conUins  an  avenge 
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Fig.  I.     Plan  of  fumigating  house. 


Digitized  by 


Google 


floor  if  day  is  not  used),  should  consist  of  a  donble  course 
of  sheathing  or  matched  lumber  with  heavy  building  paper 
between.  Care  should  be  taken  to  have  a  smooth  surface 
against  which  the  paper  is  to  fit,  and  the  latter  should  be 
lapped  three  or  four  inches  at  all  edges  and  at  the  comers. 

Ordinary  unmatched  lumber  may  be  used  for  the  outside 
walls,  the  boards  being  fitted  snugly  together  and  three-inch 
strips  nailed  tightly  over  all  cracks.  The  inner  walls  must 
be  in  all  cases  of  ''tongued  and  grooved"  lumber.  After 
finishing,  the  interior  should  be  given  one  or  two  heavy  coat- 
ings of  paint  or  white  lead  to  fill  all  remaining  small  crevices. 
The  outside  of  the  house  should  also  be  painted  if  it  is  ex- 
pected to  be  safe  and  serviceable  for  more  than  one  season. 

The  roof  in  addition  to  being  made  double,  should  be 
covered  with  tarred  roofing  paper.  A  door  3>^x6j4  feet, 
made  double,  refrigerator  fashion,  should  be  placed  in  the 
end  or  side  of  each  room.  The  door  should  fit  accurately, 
should  be  swung  with  three  heavy  hinges  and  when  closed  the 
edges  should  come  snugly  against  a  felt  or  rubber  seat)  thus 
making  it  air-tight.  In  order  that  the  room  may  be  quickly 
ventilated  after  fumigation,  a  window  2>^x2>^  or  3  feet 
should  be  placed  at  the  top  opposite  the  door.  Like  the 
latter,  this  should  be  made  double  and  should  close  from 
the  outside  upon  felt  or  rubber  margins.  The  entire  room, 
when  the  door  is  closed,  should  show  no  admission  of  light. 

To  permit  of  a  more  rapid  and  general  di£Fusion  of  the 
gas  a  secondary  floor  should  be  constructed  eight  or  ten 
inches  above  the  ground  or  floor.  This  is  merely  a  cheap 
frame-work  of  slats  for  supporting.the  stock,  permitting  the 
gas  to  circulate  beneath  it.  The  construction  and  plan  of 
the  house  will  be  made  clear  by  consulting  Fig.  i . 

Many  Georgia  nurserymen  have  constructed  fumigating 
houses  in  accordance  with  the  above  plans,  which  were 
published  in  Bulletin  No.  7  about  a  year  ago.  Where  the 
amount  of  stock  to  be  fumigated  does  not  warrant  the  con- 
struction of  a  two- roomed  house,  a  single  roomed  house  can 
be  built  upon  the  same  plan.     Such  a  house  is  shown  in   Fig. 
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PiO'  2,    Front  and  rear  views  of  fumigating  house  built  by  Bond  Bros.,  Roberta,  Ga. 

(Photo  by  R.  J.,  ^mith). 
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2,  and  was  built  by  Bond    Bros.,  of  Roberta,  Ga.,    at   a   cost 
for  materials  and  labor  of  about  $60.00. 

The  larger  nurseries  of  the  State  have  all  constructed 
houses  of  considerable  capacity.  One  of  the  most  in^i^enious 
and  at  the  same  time,  durable  of  these  is  that  built  and  operated 
by  Smith  Bros.,  of  Concord,  Ga.,  and  which  is  shown  in  Pig. 

3.  This  house  is  built  of  concrete  and  Smith  Bros.,  write  as 
follows  regarding  it: 

"The  house  is  34  feet  long  and  14  feet  wide.  Height  to 
plates,  8  feet  8  inches.  It  is  divided  into  four  rooms,  two  of 
them  being  12  feet  by  13  feet  6  inches,  and  the  other  two  be- 
ing 3  feet  by  5  feet  6  inches.  The  two  large  rooms  are  used 
for  fumigating  heavy  nursery  stock  while  one  of  the  smaller 
rooms  is  used  for  fumigating  small  lots  of  trees  or  for  cions, 
cuttings,  etc.,  that  require  small  space  The  other  small 
room  is  used  for  storing  chemicals. 

The  walls  are  constructed  of  concrete  and  are  12  inches 
thick,  plastered  over  smoothly  inside  and  out  and  the  rooms 
are  also  finished  overhead  by  plastering  in  the  usual  manner 
on  laths.  The  plastering  on  the  side  and  partition  walls  is 
applied  to  the  bare  concrete  and  stands  alright.  The  door 
frames  are  made  of  2  12  inch  pine  lumber.  The  doors  are 
ordinary  panel  doors  3  and  ^j4  feet  wide  and  6)4  feet  high. 
They  are  well  painted  and  hence  do  not  shrink  or  swell  in  dry 
or  wet  weather.  The  roof  is  an  ordinary  frame  and  shingle 
roof.  The  concrete  of  which  the  building  is  constructed  is 
made  of  broken  rock  and  sand,  with  enough  lime  to  make  a 
good  mortar. 

It  makes  a  very  durable  wall  and  can  be  cheaply  put  up, 
as  little  skilled  labor  is  required,  and  the  materials  are  usually 
close  at  hand  over  the  greater  part  of  the  country.  We  used 
it  in  our  packing  house  walls,  while  several  stores,  a  ware 
house,  and  recently  a  bank  building  here  in  Concord  have 
been  constructed  of  it. 

When  regularly  running  our  fumigatorium,  the  trees 
come  in  on  the  wagons  and  are  unloaded  in  front  of  the  build- 
ing where  the  fumigating  [gang  takes  charge  of  them  and  fills 
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tip  the  rooms.  When  one  room  is  full  it  is  charged  and  closed 
up,  and  then  while  it  is  given  the  usual  time,  the  other  room 
is  filled.  The  rooms  are  always  filled  from  the  front  side  and 
emptied  from  the  rear  which  opens  right  into  the  heeling 
yards.  It  is  a  great  convenience  to  have  doors  opening  from 
both  sides. 

We  are  unable  to  give  the  exact  cost  of  this  building,  as 
we  were  doing  some  other  similar  building  at  the  same  time 
and  did  not  keep  the  accounts  separate.  We  estimate  that 
one  like  it  could  be  put  up  now  for  about  $150.00  wherever 
sand  and  stone  are  within  easy  reach.  We  built  this  one  in 
1902  and  it  has  given  perfect  satisfaction  in  every  respect  and 
were  we  to  build  a  new  one  now,  we  do  not  know  that  we 
would  vary  from  this  plan  in  any  particular." 

COMPUTATION. 

The  standard  formula  for  fumigating  each  100  cubic  feet 
of  space  contained  in  the  fumigating  house  is  as  follows: 

1  ounce  potassium  cyanide  (98  or  99  per  cent.) 

2  fluid  ounces  sulphuric  acid  (sp.g.  1.83). 
4  fluid  ounces  water. 

The  cubic  contents  of  the  house  should  be  accurately  de- 
termined and  the  amounts  of  cyanide,  acid  and  water  com- 
puted from  the  above  formula.  For  example,  the  house 
described  on  page  4,  containing  900  cubic  feet, will  require  for 
each  charge  9  ounces  cyanide,  18  fluid  ounces  of  add,  and  36 
fluid  ounces  of  water.  The  glazed  earthenware  vessel  should 
be  somewhat  larger  than  is  necessary  to  hold  the  above 
amounts.  A  one  or  two-gallon  jar  is  oerhaps  the  best  con- 
tainer. 

The  above  strength  is  used  for  one-year-old  peach  and 
for  plum,  apple,  pear  and  hardy  forest  trees,  all  of  which 
must  be  perfectly  dormant.  For  June-budded  peach  as 
well  as  for  scions,  buds,  roses  and  tender  plants,  two-thirds 
of  above  strength  should  be  used,  /.  ^.,  ^  ounce  of  cyanide 
(with  proportionate  amounts  of  acid  and  water)  per  100 
cubic  feet.    For  example,  each    room  of    the  house    shown 
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in  Fig.  I,  when  fumigating^  June-tudded  peach,  roses,  etc., 
will  require  a  charge  of  6  ounces  of  cyanide,  12  ounces  sul- 
phuric acid,  and  24  ounces  of  water. 

Conifers  (evergreens)  should  in  no  case  be  fumigated,  as 
they  are  not  known  to  be  infested  with  San  Jose  scale  and 
are  perhaps  more  susceptible  to  injury  than  are  deciduous 
trees  and  plants. 

Strawberry  plants  can  be  e£FectuaUy  fumigated  for  killing 
the  root-louse  and  perhaps  certain  other  insects.  However, 
it  is  very  doubtful  if  they  can  be  safely  fumigated  with  hy- 
drocyanic acid  gas  which  is  strong  enough  to  effectually  dis- 
pose of  San  Jose  scale.  We  have  never  known  the  latter  pest 
to  occur  upon  strawberry  plants,  except  when  the  latter  were 
growing  in  close  proximity  to  infested  fruit  trees.  The 
strawberry  root-louse  is  not  known  to  occur  in  this  State, 
and  we  do  not  therefore  deem  it  necessary  or  advisable  to 
fumigate  strawberry  plants.  However,  shipments  of  straw- 
berry plants  infested  with  the  root-louse  will  be  ab- 
solutely prohibited  and  nurserymen  of  other  states  who  intend 
to  ship  strawberry  plants  into  Georgia  should  see  that  their 
inspection  certificates  certify  to  apparent  freedom  from  this 
pest. 

FUMIGATING  THE  STOCK. 

Fumigating. — The  trees,  as  dug  and  brought  from  the 
field,  should  be  placed  in  the  fumigating  house,  care  being 
taken  to  see  that  they  are  free  from  any  considerable  quantities 
of  mud  or  dirt.  Trees  should  not  be  fumigated  when  they 
are  wet,  as  it  has  been  shown  that  in  this  condition  they  are 
likely  to  be  injured  by  the  gas.*  No  moss  or  other  pack, 
ing  should  be  about  the  trees  nor  should  the  bundles  be 
too  closely  tied  or  packed.  When  the  compartment  is  filled 
with  stock,  clof^e  the  window  securely  and  place  the  gener- 
ating jar  on  the  floor  near  the  middle  of  the  room.  Pour 
into  it  the  required  amount  of  water  and  then  slowly  pour 
in  the  add.  The  cyanide  previously  weighed  and  enclosed 
in  a  tight  paper  bag.  is  now  dropped  into  the  jar  and  the 
door  quickly  and  tightly  closed.     The  steps  in  this  operation 


*    Smith  J.  B.,  33d  An.  Rep.  N.  J.  Sm,  Sta..  190a,  p.  494. 

—11— 


Digitized  by 


Google 


should  never  be  varied.  If  water  is  poured  into  the  acid  a 
violent  action  takes  place  and  may  be  the  cause  of  injury  to 
the  operator.  Enclosing  the  cyanide  in  the  paper  bag  makes 
it  convenient  and  safe  to  handle  and  also  retards  the  genera- 
tion of  the  gas  for  a  moment  after  being  dropped,  in  thus 
allowiTj((  time  to  leave  the  room  and  close  the  door  securely. 

The  extremely  poisonous  nature  of  both  the  solid  cyanide 
and  the  gas  must  always  be  borne  in  mind.  The  solid  is  best 
handled  with  forceps  or  wooden  paddles  as  much  as  possible, 
and  should  never  be  handled  by  a  person  having  open  sores. 
<^uts  or  bruises  upon  the  hands,  as  the  entrance  of  the  poison 
into  such  may  result  seriously.  The  gas  Is  colorless  and  if  in- 
haled in  quantity  is  fatal.  Smaller  amounts  induce  headache 
or  dizziness. 

After  the  generator  has  been  started  the  room  should  be 
kept  closed  for  forty  minutes,  at  the  end  of  which  time  the 
door  and  window  should  be  thrown  open,  care  being  taken  to 
avoid  the  outward  rush  of  gas.  After  fifteen  minutes  of  air- 
ing, the  roojn  may  be  safely  entered  and  the  stock  removed, 
being  now  ready  for  packing  or  heeling  in.  After  fumigation 
the  contents  of  the  jar  should  be  buried. 

FUMIGATING  BOXES. 
For  fumigating  nursery  stock  in  small  lots  it  is  sometimes 
convenient  to  use  a  tight  box  of  known  capacity  instead  of  a 
house.  A  box  ten  feet  long,  three  feet  four  inches  deep  and 
three  feet  wide  (inside  measurement)  is  a  convenient  size  for 
the  small  nursery.  A  box  similar  to  the  one  described  in 
Johnson's  "Fumigation  Methods*'  (p.  94)  is  now  in  use  among 
the  smaller  nurserymen  of  Georgia,  and  may  be  made  as  fol- 
lows :     (See  Fig.  4.) 

Use  plain  matched  three-quarter  inch  ceiling,  making 
walls,  top  and  bottom  double,  with  heavy  building  or  tarred 
paper  between.  Make  the  uprights  of  2x6-inch  stuflE  and  re- 
inforce the  corners  with  i^x3-inch  stuff  and  2X3-inch  battens. 
The  upper  edges  of  the  box  should  be  covered  with  felt,  se- 
curely glued  on  so  as  to  make  an  air  tight  cushion- joint  when 
the  top  is  on.  All  parts  of  the  box,  including  the  cover, 
should  be  given  a  heavy  coat  of  white  lead.       On  each  end  of 
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Fig.  4.    Putnifirating  hmx  with  cover. 


Fig.  5      Fumigating  box  without  cover,  showing  generating  jar  ready 
to  receive  chemicals. 
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the  box  should  be  nailed  two  2x6-inch  beams  with  mortised 
ends  projecting  a  few  inches  above  the  top  for  keying  down 
the  cover.  A  slat  framework  (removable)  should  be  placed 
eight  or  nine  inches  above  the  floor  to  support  the  trees  and 
to  allow  better  circulation  of  the  gas. 

On  one  side  about  seven  inches  from  the  bottom  and  di- 
rectly over  the  point  where  the  vessel  is  to  be  placed,  an  inch 
and  a  half  auger-hole  should  be  bored,  slanting  downward. 
Two  funnels  should  be  provided,  one  for  the  acid  and  water, 
and  the  other  for  the  cyanide;  also  a  tightly  fitting  plug  to 
close  the  hole  after  the  chemicals  are  in.  A  small  door  about 
8x8  inches,  double,  swung  on  hinges  and  closing  upon  the  felt 
or  rubber  margins  is  even  preferable  to  the  hole.  With  the 
door  the  cyanide  can  be  placed  in  a  paper  bag  and  dropped 
into  the  acid  and  water  mixture  as  indicated  above  for  fum- 
igating houses. 

In  operation  the  empty  vessel  is  placed  on  the  bottom  of 
the  box,  just  underneath  the  hole  or  door,  the  false  bottom 
inserted  and  the  box  filled  with  nursery  stock.  The  cover  is 
then  placed  upon  the  box  and  two  2x8-inch  timbers,  eleven 
feet  long,  are  placed  lengthwise  the  top  with  the  ends  inserted 
in  the  mortises  of  the  uprights  and  are  keyed  down  tightly 
with  wooden  wedges.  The  required  amounts  of  water,  acid 
and  cyanide  are  now  poured  through  funnels  into  the  dish  in 
the  order  named*  using  one  funnel  for  cyanide  only.  The  hole 
is  then  tightly  plugged. 

If  a  door  is  used  funnels  of  course  are  unnecessary.  For 
fumigating  apple  and  pear  stock,  plums  and  peaches  one  year 
old,  the  charge  is  as  follows: 

1  ounce  cyanide, 

2  ounces  sulphuric  acid. 
4  ounces  water. 

For  fumigating  Juue-budded  stock    and  for  roses,   buds 
and  scions,  the  following  charge  should  be  used : 
Yz  ounces  of  cyanide. 
I  yi  ounce  sulphuric  acid. 

3  ounces  water. 
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In  both  cases  the  stock  should  be  exposed  to  the  gas  for 
forty  minutes. 

A  cheaper  but  less  convenient  box  can  be  constructed  the 
same  as  the  box  above  mentioned,  but  lacking  the  cover,  pro- 
jecting uprights,  felt  edges  and  hole  or  door.  In  operation 
this  box  is  filled  with  trees  tp  within  about  ten  or  twelve 
inches  of  the  top,  the  false  bottom  placed  on  top  of  the  trees 
securely  fastened  and  the  entire  box  inverted  on  level  ground. 
One  end  of  the  box  is  now  raised  and  supported .  by  a  block 
about  a  foot  long.  The  vessel  containing  the  add  and  water 
is  placed  beneath  the  box,  the  paper  bag  containing  the  cyan- 
ide is  dropped  in  and  the  block  knocked  from  under  the  edge 
(see  Fig.  5).  The  dirt  is  quickly  piled  around  the  edges  of 
the  box  stopping  all  openings  and  compacted  with  hoe  or 
spade.  At  the  expiration  of  the  required  forty  minutes  it  is 
only  necessary  to  turn  over  the  box,  and  after  allowing  to  air 
a  few  minutes,  remove  the  stock. 

The  boxes  above  described,  containing  100  cubic  feet,  are 
considered  by  some  as  a  little  too  heavy  for  convenient  hand- 
ling. A  box  made  upon  the  same  plan,  and  having  the  same 
depth  and  width,  but  being  only  five  feet  in  length  would 
contain  just  50  cubic  feet  and  the  charges  of  chemicals  there- 
for would  be  exactly  one-half  the  charge  given  for  the  above 
boxes. 

FUMIGATION  OF  BUDDING  WOOD,  CIONS,  ETC. 

Budding  wood,  cions,  grafts,  etc.,  can  be  safely  fumi- 
gated before  being  used  for  propagation  Only  in  this  way 
can  the  nurseryman  guard  with  certainty  against  the  intro- 
duction of  San  Jose  scale  into  his  nursery  upon  the  buds  or 
dons.  For  fumigating  peach  buds,  etc.  the  weaker  strength 
of  the  gas  (i.  e.  2-3  oz.  cyanide — with  proportionate  amounts 
of  add  and  water— to  each  icx)  cubic  feet)  should  be  used, 
but  the  time  of  exposure  should  be  reduced  to  thirty  minutes. 

It  is  often  convenient  to  use  a  comparatively  small  box 
for  this  purpose  as  usually  only  a  small  bundle  will  be  fumi- 
gated at  one  time.  Any  small  air-tight  box  may.  be  used, 
and  the  amount  of  chemicals  can  be  determined  by  multiply- 
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ing  the  number  of  cubic  feet  contained  in  the  box  by  two- 
tenths  (.2).  The  resulting  number  will  be  the  number  of 
gramsof  cyanide  required.  For  example,  a  box  containing 
19  cubic  feet  would  require  (19  x  .2)3.8  grams  of  cyanide  of 
potash,  with  proportionate  amounts  of  sulphuric  acid  and 
water,  wnich  in  this  case  would  be  8  cubic  centimeters  of  add 
and  16  cubic  centimeters  of  water.  The  writer  will  take 
pleasure  in  giving  the  exact  formula  for  use  in  a  box  of  any 
size,  upon  receipt  of  its  exact  inside  measurements. 

The  P.J.  Berckmans  Co.,  of  Augusta,  Ga..  have  fumi- 
gated buds  and  grafts  of  various  kinds  for  several  years,  in  a 
box  3x3x3  feet,  using  the  following  formula: 

Cyanide  of  Potash,  (98  per  cent)  6.75  grams. 

Sulphuric  Acid  9.5  cubic  centimeters. 

Water,  15  cubic  centimeters. 

Exposure  to  gas,  30  minutes. 

It  will  be  noticed  that  this  formula  is  somewhat  stronger 
than  we  recommend,  yet  they  report  that  they  **have  never 
detected  any  injury  therefrom  whatever.** 

When  fumigating  buds  or  grafts,  as  when  fumigating 
other  classes  of  nursery  stock,  it  must  be  borne  in  mind  that 
the  STOCK  MUST  NOT  BE  WET,  that  is,  must  not  show  visible 
moisture  upon  its  surface. 


*^  4 
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REQUIREMENTS    TO  BE  COMPLIED  WITH  WHEN 
SHIPPING  NURSERY  STOCK  INTO  OTHER  STATES. 

For  convenient  reference  a  brief  summary  of  the  require- 
ments of  other  states  regarding  the  shipment  of  nursery  stock 
therein  is  here  given.  This  list  has  been  corrected  by  direct 
correspondence  with  the  officials  named  and  is  corrected  np  to 
Jnne  ist,  1904,  except  where  otherwise  stated.  The  names 
given  are  those  of  the  officials  having  the  inspection  work  in 
charge,  or  from  whom  additional  information  can  be  secured: 

Alabama — A  J/^if^^  copy  of  inspection  certificate  must  be  filed 
with  the  Secretary  of  the  Board  of  Horticulture,  Auburn,  AU.  At 
same  time  a  money  order  should  be  sent  for  the  necessary  number  of 
official  ta^s,  which  are  furnished  at  cost  of  printing  viz :  First  one 
hundred  65  cents,  each  additional  hundred  35  cents,  or  $2.25  per  thous- 
and sent  by  express.  Each  package  delivered  in  the  State  mutt  have 
one  of  these  tags  attached.  This  means  that  if  a  nursery  ships  a  box 
of  nursery  stock  to  an  agent  each  individual  order  must  beir  an  official 
tag. — R.  S.  Mackintosh,  State  Horticulturist,  Auburn,  Ala. 

Artzona-^^o  law.— R.  H.  Forbes,  Director  of  Exp.  Station,  Tuc- 
son, Ariz. 

*Arkansas^^o  law. — Ernest  Walker, Entomologist  of  Experiment 
Station,  Fayetteville,  Ark. 

California — All  nursery  stock  shipped  into  this  state  shall  have 
marked  upon  it  in  a  conspicuous  place  and  manner,  the  name  and  ad- 
dress of  the  consignee.  The  name  of  the  state,  country  or  territory 
where  the  stock  was  grown  must  also  be  shown.  All  stock  is  subject 
to  inspection  and  disinfection  after  its  arrival  within  the  State. 
No  apricot,  peach  or  nectarine  trees  or  cuttings,  grafts,  buds,  etc.  of 
the  same,  will  be  admitted  when  they  have  been  in  a  district  where 
rosette  or  yellows  is  known  to  exist.— Alexander  Craw,  State  Horti- 
cultural Quarantine  Officer,  Room  11,  Ferry  Building,  San  Francisco, 
CaL 

Colorado — Shipments  subject  to  inspection  by  county  inspectors, 
tinder  direction  of  the  State  Board  of  Horticulture,  Denver,  Col. 

Connecticut— A\\  nursery  stock  shipped  into  this  State  must  bear  a 
certificate  of  inspection,  together  with  a  statement  that  it  has  been 
fumigated. — W.E-  Britton,  State  Entomologist,  New  Haven,  Conn. 

Delaware — The  law  requires  that  every  package  or  car  load  of 
nursery  stock  coming  into  the  state  shall  bear  a  certificate  of  inspec- 
tion given  by  a  recognized  entomologist  and  stating  that  the  stock  has 
been  examined  and  found  to  be  free  from  dangerously    injurious   in- 


*  In  the  case  of  those  states  with  an  asterisk,  our  letters  of  inquiry  have  not 
brought  any  response;  hence  we  take  it  for  granted  that  no  change  has  oeen  made 
since  1903. 
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sect  petts  and  plant  diseases.  The  inspection  must  have  been  made 
not  earlier  than  August  1 ,  and  the  certificate  is  good  for  one  year  from 
date  of  inspection.  The  stock  must  also  bear  the  certificate  of  the 
nurseryman  or  shipper  stating  that  the  stock  has  been  properly  fumi- 
gated with  hydrocyanic  acid  gas.  No  official  tags  are  necessary.  It  is 
not  required  that  the  certificates  be  filed  in  the  office  of  the  State  En- 
tomologist. No  fees  are  charged  outside  nurserymen.  All  nursery 
stock  not  accompanied  by  a  proper  certificate  is  held  up  at  the  railway 
station  or  other  transportation  office  and  cannot  be  delivered  until  it 
has  been  examined  by  a  state  inspector.  The  Entomologist  and  Chief 
Inspector  is  Wesley  Webb,  Dover,  Delaware. 

Florida — No  law. — H.  A.  Gossard.  State  Entomologist,  Lake  City. 
Fla. 

Idaho — All  nurserymen  doing  business  in  this  state  are  required 
to  furnish  a  Surety  Company  bond  in  the  sum  of  |1000,  conditioned 
upon  a  faithful  compliance  with  the  law.  Requirements  are:  (1) 
All  representatives  must  have  a  certificate  showing  that  their  firm  or 
firms  have  given  bonds;  (2)  That  the  stock  being  shipped  in  has  been 
examined  by  a  duly  authorized  officer,  and  a  certificate  of  inspection 
attached  to  each  package  or  shipment;  (3)  All  trees,  shrubs,  plants, 
etc,  must  be  true  to  name;  (4)  Any  pit  fruit  coming  from  sections 
where  peach  yellows  are  known  to  exist  is  absolutely  prohibited 
from  entering  the  state.  Also  shipments  from  sections  where  pear 
blight  or  Oyster  Shell  Bark  Scale  is  known  to  exist  prohibited  in 
any  case. — A.  McPherson,  State  Horticultural  Inspector,  Boise,  Idaho. 

Illinois — All  nursery  stock  coming  into  the  state  of  Illinois  shall 
be  officially  inspected,  and  certified  by  a  state  or  government  inspec- 
tor to  be  apparently  free  from  all  dangerous  insects  or  diseases.  No 
charge  is  made  to  outside  nurserymen  except  for  expenses  of  inspec- 
tion in  case  stock  is  received  without  certificate. — S.  A.  Forbes,  State 
Entomologist,  Urbaua,  111. 

Indiana— ^^^zy  package  of  trees,  shrubs,  vines  or  other  nursery 
stock  shipped  into  this  state  from  another  state  shall  be  plainly  labeled 
on  the  outside  with  the  name  of  the  consignor,  the  name  of  the  con- 
signee, and  a  certificate  bearing  the  current  year's  date,  signed  by  a 
state  or  government  inspector,  showing  that  the  contents  have  been 
examined  by  him,  and  that  to  the  best  of  his  knowledge  and  belief, 
such  stock  is  free  from  San  Jose  scale  or  other  destructive  insects  or 
fungous  enemies. — James  Troop,  State  Entomologist,  LaPayette, 
Ind. 

lo-wa — Each  shipment  into  this  state  must  have  attached    to    it    a 
copy  of  the  certificate  of  inspection  of  the  state  from  which   the  ship 
ment  is  made. — H.  E.  Summers,  State  Entomologist,  Ames,  Iowa. 

Kansas — No  law. — E.  A.  Popenoe,  Official  Nursery  Inspector » 
Manhattan,  Kan. 
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Kentucky — A  copy  of  the  inspection  certificate  and  also  a  list  of 
the  contents,  should  be  attached  to  each  bundle  or  package  of  nursery 
stock  shipped  into  this  state.  To  avoid  possible  delays,  etc.,  a  copy 
of  the  certificate  should  be  filed  with  the  State  Entomologist.— H. 
Carman,  State  Entomologist,  Lexington,  Ky. 

Louisiana — All  nursery  stock  shipped  into  this  state  must  be  ac- 
companied by  an  inspection  certificate. — H.  A.  Morgan,  State  iSnto- 
mologist,  Box  583,  Shreveport,  La. 

Maine — All  nursery  stock  shipped  into  the  state  from  any  other 
state,  country  or  province  shall  bear  on  each  box  or  package  a  certifi- 
cate that  the  contents  of  said  box  or  package  have  been  inspected  by  a 
duly  authorized  inspecting  officer,  and  that  said  contents  appear  to  be 
free  from  all  dangerous  insects  or  diseases.  If  nursery  stock  is  brought 
into  the  state  without  such  a  certificate,  the  consignee  shall .  ret^im  it 
to  the  consignor  at  the  expense  of  the  latter;  provided,  however,  that 
any  box  or  package  bearing  a  certificate  of  fumigation,  which  shall 
be  an  affidavit  made  before  a  justice  of  the  peace  that  all  stock  sold  by 
the  consignor  has  been  fumigated  in  a  manner  approved  by  the  state 
nursery  inspector  of  the  state  from  which  said  nursery  stock  is  shipped 
the  same  may  be  accepted  as  though  bearing  a  proper  certificate  of 
inspection. — A*  W.  Gilman,  Com.  Agr.,  Augusta,  Maine. 

Maryland — Nurserymen  shipping  stock  into  this  state  are  required 
to  file  a  copy  of  their  certificate  of  the  apparent  freedom  from  injuri- 
ous insects  and  diseases,  issued  by  qualified  state  officials,  in  this 
office.  Each  shipment  shall  be  plainly  labeled  on  the  outside,  with 
the  name  of  the  consignor  and  the  name  of  the  consignee,  and  a  copy 
of  said  certificate  attached. — Thomas  B.  Symons,  State  Entomologist, 
College  Park,  Maryland. 

Massachusetts — Copy  of  inspection  certificate  must  accompany  al 
nursery  stock  shipped  into  this  state.  An  affidavit,  executed  before  a 
justice  of  the  peace,  showing  that  the  stock  has  been  fumigated  with 
hydrocyanic  acid  gas,  using  not  less  than  two-tenths  g^am  of  potassic 
cyanide  per  cubic  foot  of  space  and  exposing  the  stock  to  resulting 
fumes  (in  an  air-tight  compartment)  for  not  less  than  forty  minutes, 
will  be  accepted  in  lieu  of  an  inspection  certificate.  The  affidavit 
must  set  forth  above  points  clearly,  and  a  copy  attached  to  each 
package,  bundle  or  box. — H.  T.  Fernald,  State  Nursery  Inspector, 
Amherst,  Mass. 

Michigan — Nurserymen  who  ship  stock  into  this  state  upon  mail 
orders,  must  fumigate  the  stock  and  place  upon  each  package,  in  ad- 
dition to  the  usual  certificate  of  inspection,  a  certificate  to  show  that 
it  has  been  fumigated.  Michigan  nurseries  and  those  of  other  states 
who  sell  stock  through  agents  must  take  out  a  license  previous  to  the 
Ist  of  August  of  each  year.    The  license  fee  is  |5.00  and    a    bond    for 
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$1000  with  two  sureties  must  be  filed .  1  he  conditions  under  the  bond 
are  that  only  stock  which  has  been  inspected  and  fumij^ated  will  be 
so!d,  and  that  a  list  of  the  customers  will  be  furnished  if  requested. 
To  avoid  possible  delays,  etc.,  a  copy  of  the  inspection  certificate 
nhould  be  filed  with  the  State  Inspector. --L.  R.  Taft,  State  Inspector 
of  Nurseries,  Ag^cuUural  College  P.  O.  Mich. 

Minnesota — Nursery  stock  shipped  into  this  state  must  bear  a  copy 
of  the  inspection  certificate.— F.  ly.  Washburn,  State  Entomologist, 
St   Anthony  Park.  Minn. 

Mississippi — Importation  of  nursery  stock  and  agricultural  pro- 
duce from  boll-weevil  infested  districts  of  Texas  and  Louisiana  pro- 
hibited unless  accompanied  by  a  certificate  of  an  Entomologist  of  the 
U.  S.  Dept.  of  Agriculture  stating  that  said  stock  is  free  from  Mexi- 
can Boll  Weevils.  There  are  no  restrictions  upon  the  shipment  of 
nursery  stock  from  localities  other  than  above  stated. — Glenn  W. 
Herrick,  State  Entomologist,  Agricultural  College,  Miss. 

Missouri— K\\  nursery  stock  shipped  into  this  State  must  bear 
the  names  and  addresses  of  consignor  and  consignee,  and  must  have 
a  proper  inspection  certificate  prominently  attached. — Geo.  B.  E'Hs, 
Sec,,  State  Board  of  Agr.,  Columbus,  Mo. 

Montana — All  nursery  stock  shipped  into  this  state  shall  come 
through  one  of  the  designated  quarantine  stations,  (Miles  City,  Bil- 
lings, Dillon,  Missoula,  Kalispell,  Great  Palls  or  Glasgow,)  and  there 
be  unpacked  or  unwrapped,  inspected  and  fumigated.  Inspection  and 
fumigation  of  imported  stock  is  provided  for  at  any  point  of  delivery, 
provided  the  importer  pays  all  expenses  thereof. — C.  H.  Edwards, 
Sec.  State  Board  of  Horticulture,  Butte,  Mont. 

Nebraska — An  inspection  certificate  should  accompany  all  ship- 
ments into  this  state.— Lawrence  Bruner,  Professor  of  Entomology, 
and  Acting  State  Entomologist,  Univ.  of  Neb.,  Lincoln,  Neb. 

Nevada— ^o  law.— J.  E.  Stubbs,  Director  Exp.  Station,  Reno, 
Nev. 

New  Hampshire — All  nursery  stock  shipped  into  this  state  must 
bear  a  certificate  of  inspection  upon  each  bundle  or  package.  A  satis- 
factory certificate  of  fumigation  (see  form  of  fumigation  certificate  re- 
quired in  Mass.)  will  be  accepted  in  lieu  of  an  inspection  certificate. 
C.  M.  Weed,  Entomologist,  Durham,  N.  H. 

New  yersey — Requires  that  every  shipment  of  stock  sent  into  the 
state  be  accompanied  by  a  certificate  from  an  official  inspector.  State 
or  Station  Entomologist,  that  the  stock  has  been  inspected  where 
grown  and  has  been  found  free  from  dangerously  injurious  insects. 
The  certificate  is  not  conclusive  and  the  stock  is  liable  to  local  inspec- 
tion if  it  seems  suspicious.  No  official  tags  are  required ;  there  are 
nofeesor  charges  of  any  kind;  filing  of  certificates  is  not  required; 
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bnt  where  copies  are  sent  to  the  State  Entomologist  at  the  beginnin(( 
of  the  shipping  season,  shipments  will  pass  unquestioned  if  the  above 
requirements  are  complied  with. — John  B.  Smith,  State  Entomologist, 
New  Brunswick,  N.  J. 

New  Mexico— ^^o  law. — Luther  Foster,  Pres.  N.  Mexico  Agr.  Col- 
lege, Mesilla  Park,  N.  Mex. 

New  Tork — A  certificate  of  fumigation  should  be  attached  to  each 
consignment  of  stock  shipped  into  New  York.  In  addition,  all  ship- 
ments into  the  state  are  inspected  by  New  York  inspectors. — Charles 
A.  Wieting,  Commissioner  of  Agriculture*  Albany,  N.  Y. 

North  Carolina — No  nurseryman  can  sell  stock  in  this  state  unless 
he  be  in  possession  of  a  valid  certificate  of  inspection,  and  every  de- 
livery of  nursery  stock  in  this  State  must  be  accompanied  by  a  cer- 
tificate tag  of  this  sort.  It  is  not  required  that  nurserymen  shall  se- 
cure tags  from  us,  but  their  own  tags  will  answer.  The  Crop  Pest 
Commission  reserves  the  right  to  forbid  transportation  companies 
from  delivering  within  the  State  the  stock  of  any  person,  firm  or  cor- 
poration, if  it  has  reason  to  believe  that  such  stock  is  infested,  or  that 
their  business  is  being  fraudulently  conducted.  It  is  necessary  that 
nurserymen  file  in  this  office  a  copy  of  their  certificate  of  inspection. 
Circular  No.  3,  new  series,  Crop  Pest  Commission  gives  in  condensed 
form  all  the  information  necessary  for  the  guidance  of  nurserymen 
outside  of  the  state,  and  will  be  sent  to  anyone  on  application. — 
PrankUn  Sherman,  Jr.,  State  Entomologist,  Raleigh,  N.  C 

North  Dakota — No  law, — C.  B.  Waldron,  Entomologist,  Agricul- 
tural College,  N.  D. 

Ohio — Nursery  stock  shipped  into  Ohio  must  be  plainly  labeled  on 
the  outside  with  names  of  consignor  and  consignee  and  must  be  ac- 
companied with  an  official  certificate  of  inspection  or  fumigation. — 
A.  F.  Burgess,  Chief  Inspector,  Dept.  of  Agr. ,  Columbus,  Ohio. 

Oklahoma — No  law. — O.  M.  Morris,  Horticulturist,  Experiment 
Station,  Stillwater,  Okla. 

Oregon — All  shipments  into  this  state  are  inspected  at  district 
quarantine  stations  or  at  point  of  destination,  regardless  of  any  certi- 
ficates which  may  be  attached  thereto.— Geo.  H.  Lamberson,  Sec. 
State  Board  of  Horticulture,  Portland,  Ore. 

Pennsylvania — Whenever  any  trees,  shrubs,  plants  or  vines  are 
shipped  into  this  state  from  some  other  state,  country  or  province, 
every  package  thereof  shall  be  plainly  labeled  on  the  outside  with  the 
name  of  the  consignor,  the  name  of  the  consignee,  and  a  certificate 
showing  that  the  contents  have  been  inspected  by  a  State  or  Govern- 
ment officer,  and  that  the  trees,  vines,  shrubs  or  plants  therein  con- 
tained appear  free  from  all  dangerously  destructive  insects. — N.  B. 
Critchfield,  Secretarv  of  Agriculture,  Harrisburg,  Pa. 
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Rhode  /sland^All  nursery  stock  shipped  into  this  state  must  bear 
an  inspection  certificate.  A  proper  fumigation  certificate  (see  form 
of  fumigation  certificate  required  in  Mass.)  will  be  accepted  in  lieu 
of  an  inspection  certificate. — Hon.  John  G.  Clarke,  Providence,  R. 
Isl. 

Soutk  Carolina — Nurserymen,  residing  without  the  state  of  South 
Carolina,  but  who  are  doing  busness  therein,  are  required  to  fite  in  the 
office  of  the  S.  C.  State  Board  of  Entomology,  Clemson  College,  S.  C. 
their  certificate  of  inspection  and  fumigation  furnished  to  them  by  the 
entomologist  of  the  state  in  which  the  stock  is  grown.  To  those  who 
comply  with  above  requirements,  the  official  tags  of  the  Board  are 
issued,  upon  order,  at  a  cost  of  eighty-five  cents  for  the  first  one  hun- 
dred, and  fifteen  cents  for  each  additional  one  hundred. — Chas.  E* 
Chambliss,  State  Entomologist,  Clemson  College,  S.  C. 

SoutA  Dakota— ^o  law.— W.  A.  Wheeler,  State  Entomologist. 
Brookings,  S.  Dak. 

Tennessee — All  nursery  stock  coming  into  this  state  must  bear  the 
tag  of  inspection  of  some  reputable  entomo!ogist,  either  state  or  na- 
tional. Infested  stock,  whether  certified  or  not,  is  subject  to  confisca- 
tion.— Geo.  W.  Martin,  State  Entomologist,  Nashville,  Tenn. 

Texas— No  law.— E.  Dwight  Sanderson,  State  Entomologist,  Col- 
lege Station,  Texas. 

l/fa/t — All  nursery  stock  shipped  into  this  state  must  be  certified 
to  as  having  been  properly  fumigated  with  hydrocyanic  acid  gas  be- 
fore shipment. — Jos.  H.  Parry,  Sec  State  Board  of  Hort.,  Salt  Lake 
City,  Utah. 

Vermont— 1^0  law.— Wm.  Stuart,  Horticulturist  of  State  Experi- 
ment Station ,  Burlington,  Vt. 

Vir^nia — Nurserymen  who  ship  stock  into  this  state  are  required 
to  send  to  the  Auditor  of  Public  Accounts  (Richmond,  Va.)  a  certified 
check  for  |20.<)0  drawn  or  endorsed  payable  to  the  Treasurer  of  Vir- 
ginia. Certificates  of  inspection  must  also  be  filed  with  the  State  En- 
tomologist at  Blacksburg,  Va. ,  and  official  tags  secured  from  him  for 
attaching  to  all  shipments.  These  requirements  apply  whether  nur- 
serymen sell  through  agents  or  conduct  only  a  mail  order  business. — 
J.  L.  PhillipSf  State  Entomologist,  Blacksburg,  Va. 

Washington — All  nursery  stock  shipped  into  Washington  is  in- 
spected by  county  inspectors  upon  its  arrival  at  destination.— A.  Van 
Holderbeke,  Commissioner  of  Horticulture,  Tacoma,  Wash. 

West  Fi>^/i» I rt— Shipments  must  be  accompanied  by  certificate 
of  inspection  and  be  plainly  labelled  with  names  of  consignor  and 
consignee.— J.  H.  Stewart,  Director  of  Experiment  Station,  Morgans- 
town,  W.  Va. 
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IVisconsin—All  nursery  stock  shipped  into  this  State  must  be  ac- 
companied by  inspection  certificate — E.  P.  Sandsten,  Horticulturist, 
Univ.  of  Wis.,  Madison,  Wis. 

Wyoming—No  law. — E-  C.  Bufihim,  Director  Exp.  Station,  Laram- 
ie, Wyom. 


Canada — All  nursery  stock  coming  into  this  country  must  be  fum- 
igated at  one  of  the  designated  ports  of  entry  by  a  federal  official,  at 
government  expense.  All  nursery  stock  must  be  imported  through 
one  of  the  following  ports  of  entry  between  the  dates  specified :  John, 
N.  B.;  St.  Johns,  Que.;  Niagara  Falls,  Ont.;  Windsor,  Ont.  and  Win- 
nipeg, Man.,  between  March  15th  and  May  15th  or  between  October 
7th  and  December  7th.  At  Vancouver,  B.  C.  during  the  winter  months 
only,  between  October  15th  and  May  1st. — James  Fletcher,  Dominion 
Entomologist,  Ottawa,  Can. 
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GEORGIA 

STATE  BOARD  OF  ENTOMOLOGY 

BULLETIN  No,  12— SEPTEHBER,  1904, 

The  Mexican  Cotton  Boll  Weevil. 

{Anthonomus  grandis  Boh.) 

There  are  at  present  but  few  farmers  in  the  South  who 
have  not  heard  of  the  cotton  boll  weevil  of  Texas.  It  is 
doubtful  if  any  insect  has  within  recent  years  threatened 
such  widespread  destruction,  and  certain  it  is,  that  no  in- 
sect problem  has  been  more  difficult  of  solution  than  the 
problem  presented  by  this  little  weevil  from  Mexico.  The 
interest  manifested  throughout  the  cotton-growing  states, 
in  the  progress  being  made  by  the  weevil  in  its  spread, 
and  in  the  many  attempts  made  to  combat  it,  is  universal. 
Well  may  it  be  so,  for  since  the  arrival  of  this  pest  in  the 
Texas  cotton  fields  about  twelve  years  ago,  it  has  caused  the 


^ijr.  1.    Adult  Cotton  Boll   Weevil,  Much    Enlarged.    (After  Sanderson,  Proc. 
Second  An,  Session  Texas  Cotton  Convention.) 
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Texas  planters  a  loss  aggregating  not  less  than  $75,000,- 
000.  Dr.  L.  O.  Howard,  Entomologist  of  the  United 
States  Dept.  of  Agriculture,  estimated  the  loss  to  the  Tex- 
as cotton  crop,  due  to  this  insect,  at  $15,000,000  for 
the  year  1903  alone.  Estimates  made  by  cotton  statis- 
ticians and  by  prominent  Texas  cotton  planters  placed  the 
estimate  of  damage  much  higher  than  this. 

So  far  as  can  be  seen  at  present,  this  pest  will  ultimate- 
ly reach  all  parts  of  the  cotton  belt,  and  estimates  made  by 
prominent  authorities  place  the  possible  ultimate  damage 
at  $250,000,000.00  annually.  The  prospect  of  such  a 
loss  to  the  main  crop  of  the  South  is  appalling,  and  not 
only  those  directly  interested  in  the  cotton  industry,  but 
legislators  as  well,  are  giving  the  problem  careful  thought 
and  attention.  During  the  winter  of  1903-04,  the  State 
Legislature  of  Mississippi  appropriated  $10,000  to  be  used 
in  enforcing  quarantine  measures  intended  to  prevent  the 
entrance  of  the  boll  weevil  into  that  State.  The  State 
Legislature  of  Louisiana,  convened  in  special  session  for 
the  purpose,  appropriated  $25,000  for  a  quarantine  system 
against  this  pest,  which  is  perhaps  the  most  stringent 
quarantine  ever  inaugurated  against  any  insect.  The 
State  Legislature  of  Georgia  has  not  been  asleep  to  the 
possible  danger  of  introducing  this  insect  into  Georgia,  and 
during  the  session  of  1904  the  General  Assembly  passed 
an  Act  including  suitable  quarantine  measures  against  the 
introduction  of  this  pest,  and  also  appropriating  a  sum  ot'*^ 
$10,000  per  annum  for  the  use  of  the  State  Board  ot 
Entomology.  While  this  sum  of  $10,000  is  to  be  used 
tor  all  the  work  ot  the  Board,  including  inspection  of  nur- 
series, control  of  fruit  tree  insects  and  diseases,  investiga- 
tions of  insects  and  diseases  of  garden  and  field  crops, 
printing  and  distribution  of  bulletins  upon  injurious  in- 
sects and  methods  of  controlling  them,  etc.,  as  much  of 
this  sum  as  may  be  necessary  will  be  used  for  enforcing 
the  quarantine  measures  against  the  boll  weevil,  and  in 
preventing  in  every  way  possible  the  introduction  of  this 
pest  into  Georgia. 

In  addition  to  the  appropriation  of  $10,000,  which  does 
not  become  available  for  use  until  Jan.  ist,  1905,  the  Leg- 
islature appropriated  a  special  sum  of  $2,000.00,  made  im- 
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mediately  available,  in  order  that  the  quarantine  might  be 
made  effective  at  once,  that  the  Entomologist  might  take 
steps  to  determine  whether  the  boll  weevil  already  occurs 
in  the  State,  and  to  disseminate  information  among  the 
cotton  planters  regarding  this  insect. 

A  portion  of  this  same  fund  of  $2,ocx).oo  is  being  used 
for  an  investigation  of  the  "Black  Root"*  disease  of  cot- 
ton, and  for  the  investigation  of  other  cotton  diseases. 

The  State  Board  of  Entomology  has  already  distributed 
copies  of  this  law  to  all  transportation  companies  operating 
in  this  State,  has  investigated  a  considerable  number  oi 
reported  occurrences  of  the  boll  weevil  in  Georgia,  and  is 
at  present  engaged  in  locating  so  far  as  possible  all  local- 
ities in  Georgia  to  which  agricultural  products  from 
Texas— especially  cotton  products — have  been  shipped 
within  recent  years.  All  such  localities  are  carefully  in- 
spected to  determine  if  the  boll  weevil  is  present.  While 
no  boll  weevils  have  been  found  in  Georgia  up  to  the  pres- 
ent time,yet  it  is  still  too  early  in  the  investigation  to  draw 
any  conclusions  along  this  line.  It  must  be  remembered 
that  the  State  Entomolgist  has  not  heretofore  been  fur- 
nished with  any  funds  or  means  tor  systematically  investi- 
gating the  various  reported  occurrences  of  the  boll  weevil 
in  Georgia,  and  as  the  average  cotton  planter  in  this  State 
has  never  seen  a  boll  weevil  and  would  not  therefore  be 
likely  to  recognize  it  should  it  appear  in  his  fields,  we  are 
not  yet  prepared  to  even  guess  at  what  may,  or  may  not, 
occur  in  the  cotton  fields  of  Georgia. 

In  this  work  of  preventing,  if  possible,  the  introduction 
of  the  boll  weevil  into  Georgia,  one  of  the  main  objects  of 
the  Board  of  Entomology  is  to  thoroughly  familiarize  the 
cotton  planters  ot  the  State  with  the  appearance  of  this 
insect,  its  mode  of  attack,  etc.,  in  order  that  they  may  be 
on  the  constant  lookout  for  it.  Ifits  first  appearance  can  be 
promptly  detected— and  it  will  appear  sooner  or  later — the 
chances  of  exterminating  it,  or  at  least  of  materially  redu- 
cing its  rate  of  spread,  will  be  greatly  increased.  The 
Board  must  of  necessity  depend  largely  upon  the  hearty 
co-operation  of  the  planters  throughout  the  State  if  its 
efforts  along  this  line  are  to  meet  with  success. 

•  Neocoxmnftpora  vasinfecta  (Atk.) 
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The  present  bulletin  aims  to  give  only  the  main  facts  re- 
garding the  boll  weevil  problem,  and  by  the  descriptions 
and  illustrations  herein  to  enable  the  cotton  planter  lo 
readily  distinguish  the  boll  weevil  from  all,  or  nearly  all, 
of  the  insects  resembling  it.  All  planters  should  watch 
their  cotton  fields  closely  and  carefully  examine  any  new 
or  unusual  insects  that  may  be  found  upon  the  cotton 
plants.  In  the  case  of  insects  which  may  so  closely  re- 
semble the  boll  weevil  as  to  make  their  identity  uncertain, 
specimens  should  be  sent  to  the  State  Entomologist,  At- 
lanta, Ga..  in  a  tightly  closed  tin  or  wooden  box.  The 
Entomologist  will  at  all  times  be  glad  to  inform  the  sender 
of  the  identity  of  such  insects. 

The  question  of  remedies  are  not  discussed  at  any 
length  in  this  bulletin  for  the  reason  that  the  pest  has  not 
yet  been  found  in  Georgia  and  space  can  be  more  profita- 
bly devoted  to  a  description  of  the  insect.  When  the 
weevil  does  appear,  will  be  the  time  for  a  long  and  tedi- 
ous discussion  of  the  measures  that  have  been  tried 
against  it  with  partial  success — or  as  has  more  often  been 
the  case — with  no  success  at  all. 

HiBtoricaL 

Aside  from  its  occurrence  in  Texas,  the  boll  weevil 
occurs  in  Mexico  and  Cuba.  One  of  these  countries, 
probably  Mexico,  is  undoubtedly  the  original  home  of  the 
insect.  The  boll  weevil  was  first  described  in  1843  trom 
specimens  obtained  from  Vera  Cruz,  and  in  187 1  the  boll 
weevil  was  recorded  as  occuring  at  Cardenas  in  Cuba. 
The  first  injury  to  cotton  by  this  species  appears  to  have 
been  in  1848  in  the  State  of  Coahuilain  Mexico,  although 
there  is  some  little  question  whether  the  damage  may  not 
have  been  caused  by  the  boll  worm  or  the  cotton  cater- 
pillar.* 

In  1885  the  boll  weevil  was  received  at  the  Dept.  ol 
Agriculture  at  Washington,  D.  C,  from  northern  Mexi- 
co. It  made  its  first  appearance  near  Brownsville,  Tex- 
as, about  1892,  having  doubtless  crossed  the  Rio  Grande 
River  in  unginned  cotton    or  in    cotton    seed.     Without 


•  Hunter,  W.  D.,  Bulletin  45.  Div.  of  Entomology,  p.  U. 
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going  into  detail,  the  subsequent  history    of  the    insect's 
progress  may  be  summed  up  by  saying  that  it  has   spread 


^  Fljf.  2.    Adult  Boll  Weevil  upon  a  Flared  Cotton   Square. 
by  E.  Dwight  Sanderson,  State  Entomologist  of  Texas.) 


(From  a  photograph 


at  the  average  rate  of  about  fifty  miles  a  year  until  now 
the  infested  region  embraces  the  greater  portion  of  the 
cotton-growing  area  of  Texas,  and  the  pest  has  been 
found  in  two  or  three  localities  in  western  Louisiana.  In 
the  case  of  the  latter  every  possible  means  has  been 
adopted  to  exterminate  the  pest  and  to  prevent  its  further 
spread.  The  efforts  of  Prof.  H.  A.  Morgan,  State  En- 
tomologist of  Louisiana,  along  this  line,  have  been  at- 
tended with  remarkable  success  and  in  several  instances 
it  appears  that  the  insect  has  actually  been  exterminated 
in  the  case  ot  several  limited  infestations. 

Description  of  the  Boll  Weevil. 

The  Adult  Weevil. 

The  adult  boll  weevil  is  a  brownish  beetle  varying  in 
length  from  one-eighth  to  five-sixteenths  ot  an  inch,  and 
measuring  usually  slightly  over  one-sixteenth  of  an    inch 
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across  the  body  at  the  widest  part.  The  weevil  is  provided 
with  a  long  **snout"  or  * 'proboscis"  and  is  not  unlike  the 
common  acorn  weevil  in  appearance.  It  is  not  by  any 
means  a  far-distant  relative  of  the    chestnut   weevil,    the 


Fig.  8.  Side  View  of  an  Adult  Boll  Weevil,  Much  Enlarged.    (After  »  photograph- 
by  E.  D wight  Sanderson.) 

plum  curculio  and  a  number  of  other  common  weevils 
with  which  almost  everyone  is  familiar.  The  adult  boll 
weevils  vary  considerably  in  size  as  is  shown  in  Figure 
4.     In  color  the  boll  weevils  vary  from  a  light  gray  to    a 


Flff.  4.    A  Series  of  Adult   Boll    Weevils,   showing   Variation    in    Size.     (After 
Sanderson,  Proc.    Second    An.  Session  Tex.  Cotton  Conv.) 

dark  chocolate   brown    or  black.    As  a   usual   thing,    the 
older  the  weevil  the  darker  in  color  it  becomes,  owing  to 
the  minute  hairs  or  scales  wearing  off  the   body-surface. 
Under  an  ordinary  magnifying  glass  the  weevil  is  seen  to 
be  covered  with  minute  scales,  closely    resembling    hairs ^ 

12 


Digitized  by 


Google 


These  hair-like  scales  are  clearly  shown  in  Figure  3* 
The  "elytra"  or  wing-covers  (in  the  case  of  beetles  what 
appear  to  be  the  forewings  are  in  reality  developments  of 
the  chitinous  body-covering  which  cover  the  true  wings, 
but  these  **elytrd"  are  not  used  in  flight)  are  also  seen  to 
be  finely  lined,  the  fine  lines  or  ridges  running  length- 
wise of  the  body.  By  far  the  most  reliable  character  in 
distinguishing  a  boll  weevil  from  other  similar  weevils  is 
the  presence  of  two  small  spines  upon  the  interior  of  the 
femur  ("upper  joint")  of  the  fore-leg.  One  of  these 
spines  is  considerably  larger  than  the  other.  These  two 
spines  are  not  found  upon  the  fore-legs  of  any  other  of 
our  common  weevils  although  the  occurence  of  a  single 
spine  is  common  to  many  difl?erent  weevils. 

The  adult  boll  weevils  pass  the  winter  in  trash,  rubbish, 
grass,  old  cotton  bolls,  and  similar  material  about  the  in- 
fested fields,  and  also  in  the   leaves   and    trash  of  timber 

lands.  These  hibernating  wee- 
vils leave  such  quarters  in  the 
spring,  at  about  the  time  the 
first  cotton  is  above  ground 
and  beginning  to  form  squares, 
and  having  fasted  since  the  pre- 
vious autumn,  begin  to  feed 
to  a  considerable  extent  upon 
the  tender  buds  and  stems  of 
the  young  cotton  plants.  As 
noted  above,  the  weevil  has  a 
long  beak, at  the  end  of  which 
is  a  pair  of  small  but  very 
strong  mandibles.  With  these 
mandibles  the  outer  layer  of 
the  cotton  bud  or  square  is 
Pig.  5.  Cotton  Square  howinj?  torn  oft',  the  beak  inserted  into 
v?!l?\"^A^?^jr^^^^^^  the  softer    tissue   beneath   and 

Sanderson.)  this  latter  actually    consumed. 

A  square  showing  a  number  of  feeding  punctures  made 
by  the  weevils  is  seen  in  Figure  5.  Punctures  are  made  in 
a  similar  way  by  the  females  in  which  to  deposit  eggs,  as 
well  as  for  feeding,  but  according  to  Prof.  W.  D.  Hunter, 
the  punctures  made  for  feeding  are  usually  much  larger 
and  deeper  than  those  made  for  receiving  the  eggs.* 


•  fjor.  cit.  p.  .ts 
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The  Egg. 
The  egg  of  the  boll  weevil  is  described  by  Prof.  W.  E. 
Hinds  as  being  pearly  white  in  color,  elliptical  in  form, 
and  about  .8  mm,  (approximately  one-thirtieth  of  an  inch) 
in  length  by  .5  mm.  wide.*  The  egg  is  deposited  by  the 
female  weevil  in  punctures  made  in  squares  or  bolls  tor 
that  purpose.  Within  the  square  or  boll  the  egg  is  well 
protected  from  parasites  and  other  enemies.  An  egg  is 
shown  among  the  anthers  in  an  unopened  square  in  Fig. 
6,  the  position  of  the  egg  being    indicated  by    the  arrow. 


Fig.  e.    Unopened  Cotton  Bloom,  Showing  Egg  of  Boll  Weevil  among  the  An- 
thers, Much  Enlarged.    (After  Sanderson,  Proc.  Sec.  An.  Ses.  Tex.  Cot.  Conv.) 

The  duration  of  the  egg  stage  varies  with  the  temper- 
ature and  the  time  of  season.  Messrs.  Hunter  and  Hinds 
have  found  that  during  September  the  egg  stage,  from  time 
of  deposition  to  hatching,  lasts  from  2i  to  3  days,  but  that 
in  November  when  the  weather  is  cooler  the  egg  stage  av- 
erages from  3i  to  4  days.f  As  a  rule  the  females  deposit 
only  one  egg  in  a  square  or  form  and  more  than  one  is 
rarely  deposited  in  the  same  square  unless,  as  is  the  case 
during  middle  and  late  summer,  squares  are  not  produced 
upon  the  plants  fast  enough  to  accommodate  the  many 
females  then  in  the  fields.  In  such  cases  the  eggs  are 
frequently  deposited  in  the    young    bolls    and    sometimes 

•  Hinde,  W.  E.,  Bui.  45,  Division  of  Entomology,  p.  20. 
+  Loc.  cit.  p.  21. 
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more  than  one  egg  is  deposited  in  a  single  square.  As 
long  as  there  are  plenty  of  uninfested  squares  in  the  cot- 
ton field  there  is  little  or  no  egg  deposition  in  the  bolls. 
Owing  to  the  difficulties  of  observation,  it  is  hard  to  say  just 
what  is  the  general  average  number  of  eggs  deposited  by 
each  female,  but  Professor  W.  E.  Hinds  made  careful 
and  accurate  observations  upon  several  [^females,  all  ot 
which  deposited  over  225  eggs  each.f*^  '  ^^j^^ 

The  Larva. 

The  larva  which 
hatches  from  the  egg 
within  the  square  or 
boll,  is  a  white  foot- 
less "grub"  with  a 
brownish  colored 
head  and  a  pair  ot 
very  substantial  man- 
dibles, with  which  it 
proceeds  to  feed  up- 
on the  tissue  sur- 
rounding it.  The 
entire  larval  stage  is 
passed  within  the 
square,  form  or  boll 
in  which  the  egg 
is  deposited,  as  is  also  the  next  or  pupal  stage.  The 
larva  enlarges  rapidly  after  hatching  from  the  egg  and  by 
the  time  it  has  reached  maturity  has  eaten  the  greater 
part  of  the  contents  of  the  average-sized  square.  During 
mid-summer  the  larval  stage  varies  from  6  to  8  days, 
while  in  early  summer  and  in  autumn  it  is  longer.  Prof. 
Hunter  found  that  during  November  and  December  the 
larval  stage  averaged  from  20  to  30  days. 

One  of  the  first  indications  of  infestation  by  boll  weevil 
is  the  flaring  of  the  involucre  or  ''shuck"  surrounding 
the  square.  This  opening  of  the  involucre  takes  place 
usually  a  short  time  alter  the  larva  hatches  from  the  egg 
and  a  few  days  later  the  infested  square  is  shed  by  the 
plant.  A  characteristic  flared  square  is  shown  in  Fig.  2 
and  also  in  Figure  12.     The  presence  of  boll   weevils    in 


Fig.  7.  Larva  or  Cirub  of  Boll  Weevil,  Much  Eii 
larged.  (After  Sanderson,  Proc.  Sec.  Ann.  Ses.  Tex 
Oot.  Conv.) 


+Bul.  45,  Dlv.  of  Entonioloffy,  p.  r.«. 
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any  considerable  numbers  in  a  cotton  field  is  always  ac- 
companied by  a  profuse  shedding  of  squares.  However 
the  latter  are  often  shed  on    account    of  certain    weather 


WF\e.  8.  Boll  Weevil  Larvae  within  Cotton  Squares. 
Sanderson.) 


(After  a  photo  by  E.  Dwi^ht 


conditions,  but  in  this  case  no  insects  or  larvae  are  likely 
to  be  found  within  them  if  they  are  examined  soon  after 
falling.  Injury  from  almost  any  cause  will  result  in  the 
shedding  of  squares,  and  squares  which  have  been  eaten 


FiK-  ».  Boll  Weevil  Larvae  within  Coiion  Bolls.  (After  a  photo  by  E.  Dwight  San- 
derson.) ^ 
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into  by  the  boll  worm  (not  boll  weevil)  are  of  course  shed 
by  the  plants.  (See  Figure  21,)  The  presence  of  white 
larvae  within  shed  squares  or  forms:  should  be  regarded 
with  suspicion  and  all  such  should  be  carefully  examined. 
In  cotton  fields  badly  infested  by  the  boll  weevil  the  feed- 
ing punctures  and  the  punctures  made  for  egg  deposition 
cause  the  squares  to  shed  as  fast  as  formed  and  before 
they  have  any  opportunity  to  develop  into  bolls. 

The  Pupa. 


Fig.  10.     Papaeof  Mexican  Boll  Weevil.    (Alter  Sanderson,  Proc.  Sec.   An.  Ses 
Tex.  Cot.  Conv.) 


Fig.  11.    Boll  Weevils  Within  Cotton  Squares.  Ready  to  Emerge.    (After  a  photo 
'by  E.  Dwight  Sanderson.) 
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When  the  larva  has  completed  its  growth  it  ceases  to- 
feed,  becomes  shorter  and  broader  and  enters  the  "pupal 
stage,"  during  which  it  takes  no  food. 

The  future  proboscis,  legs  and  other  parts  now  begin  ta 
appear.  The  pupae  are  well  illustrated  in  Fig.  lo.  This 
stage  lasts  from  3  to  6  days  in  mid-summer  and  is  longer 
at  the  approach  of  cold  weather.     The  pupa  changes   in- 


v^ 

«i  ■ 

ti_ 

'■■^^^IT^  1 

^ 

^^^^^&^«    H 

r  ^bEPP 

Ih 

Fig.  12.  Adult  Boll  Weevil  EniPrKinff  from  Square  within  which  it  Developed. 
(After  a  photo  by  E.  Dwight  Sanderson.) 

to  the  adult  boll  weevil,  which  emerges  from  the  square 
or  boll  (See  Figure  12)  and  although  light  in  color  and 
soft-bodied  upon  emergence  from  the  square,  it  soon  be- 
comes darker,  the  body-covering  hardens  and  the  weevil 
takes  its  first  meal  as  a  fitting  celebration  of  its  safe  ar- 
rival at  maturity. 

Rate  of  Increase  and  Destmetiveness. 

From  the  foregoing  it  will  be  seen  that  during  mid- 
summer the  time  elapsing  between  egg  deposition  and  the 
arrival  of  the  weevils  at  the  adult  stage  may  vary  from  12 
to  18  days.  If  an  average  allowance  of  6  days  be  made  for 
the  time  elapsing  between  emergence  and  the  beginning  of 
egg  deposition  by  the  adult,  a  generation  may  be  pro- 
duced every  18  to  30  days.  During  late  autumn  the  per- 
iod of  development  is  of  course  much  lengthened.     Upon. 
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facts  obtained  by  actual  observation  in  the  infested  cotton 
fields  of  Texas,  Prof.  W.  D.  Hunter  estimates  that  the 
progen-y  of  a  single  pair  of  boll  weevils  may  in  a  season 
reach  134  millions  of  individuals.* 

As  each  female  during  her  lifetime  deposits  eggs  in 
each  of  from  icx)  to  200  squares,  all  of  which  are  pre- 
vented from  making  bolls,  the  magnitude  of  the  destruct- 
ion will  be  readily  understood. 

At  the  approach  of  frost  in  the  autumn,  the  adult  wee- 
vils seek  suitable  quarters  in  which  to  pass  the  winter. 
For  the  most  part  rubbish  about  the  cotton  fields,  leaves 
in  timber  lands,  grass,  partially  opened  bolls  etc.,  are  se- 
lected.    In  the  case  of  baled  cotton  which  is  lying  on  the 


the 


FiK.  1«     Cotton  Squares  from  which  Boll  Weevils  have  Emerged  after  Reachlng- 
le  Adult  Stage.    (From  a  photograph  by  E.  Dwight  Sanderson.) 


ground  about  gin  houses  during  the  autumn,  boll  weevils 
are  likely  to  enter  the  bagging,  and  if  the  bale  is  subse- 
quently moved  to  other  localities  the  hibernating  weevils 
may  be  carried  with  it.  During  autumn  there  is  also  a 
possibility  of  weevils,  which  are  seeking  hibernating 
quarters,  entering  bales  of  hay,  straw,  etc.,  in  the  in- 
fested region.  During  the  hibernating  period  the  boll 
weevil  is  in  a  semi-dormant  condition  in  which  it  can  sur- 


•Yearbook,  U.  8.  Dept.  of  Agriculture.  Ifl08,  p.  206. 
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vive  tor  several  months  without  any  food,  and  during  this 
time  it  is  possible  for  it  to  be  transported  many  miles  to 
new  or  uninfested  localities.  In  the  weevil -infested  sec- 
tions ot  Texas,  boll  weevils  are  found  abundant  in  the  cot- 
ton seed  at  gin  houses,  as  well  as  in  cotton  seed  hulls. 
As  would  naturally  be  expected,  the  shipment  of  these 
cotton  products  is  often  found  to  be  the  means  of  distribu- 
ting the  boll  weevil  to  new  localities. 

There  is  a  possibilty,  and  even  probability,  of  the  wee- 
vil being  transported  in  baled  hay,  straw,  etc.,  when  the 
latter  is  shipped  from  the  infested  section  during  the  fall, 
winter,  or  early  spring.  During  the  summer  months 
there  is  practically  no  danger  of  the  weevils  being  trans- 
ported in  hay,  straw,  etc.,  as  at  that  season  the  boll  wee- 
vils are  seeking  the  growing  cotton  in  cotton  fields,  and 
have  no  occasion  whatever  to  enter  hay,  rubbish,  etc. 

Skilled  entomologists  who  have  carefully  studied  the 
boll  weevil  problem  are  agreed  that  there  is  practically 
no  danger  of  transporting  the  weevil  in  shipments  of  seed 
oats,  thrashed  w^heat,  etc.,  during  July,  August  and  Sep- 
tember, as  these  grains  are  harvested  at  a  season 
when  the  weevils  are  in  the  cotton  fields  and 
are  not  seeking  hibernating  quarters.  In  any  event, 
thrashed  grain  would  not  offer  suitable  hibernating  quar- 
ters for  the  weevil,  and  the  writer  questions  whether  boll 
weevils  would  voluntarily  enter  thrashed  grain  for  the 
purpose  ot  hibernating,  even  were  it  readily  accessible 
to  them. 

Remedies 

As  intimated  on  a  former  page  of  this  article,  it  is  not 
our  intention  to  discuss  remedies  at  this  point,  as  this  sub- 
ject can  best  be  left  until  the  boll  weevil  is  actually  dis- 
covered in  Georgia,  and  by  that  time  (let  us  hope)  there 
may  be  more  efficient  remedies  at  hand  than  are  known 
today.  To  sum  up  briefly  the  remedial  measures  as  prac- 
ticed and  advocated  by  the  U.  S.  Dept.  of  Agriculture, 
we  may  say  that  the  production  of  cotton  in  the  weevil- 
infested  sections  is  dependent  upon  using  an  early-matur- 
ing variety,  planting  it  early  and  cultivating  it  thorough- 
ly so  as  to  force  it  to  an  early  maturity.    By    this    plan    a 
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considerable  number  of  bolls  are  set  upon  the  plants  be- 
fore the  weevils  become  abundant  enough  by  July  15th 
or  August  I  St  to  destroy  all  squares  as  fast  as  they  are 
formed;  In  this  way  a  * 'profit-returning"  crop 
of  cotton  can  be  made  in  spite  of  the  weevil, 
but  if  the  same  improved  methods  of  culture  and 
improved  varieties  were  used  under  the  same  con- 
ditions without  the  weevil  being  present,  doubtless  from 
25  to  50  per  cent  more  cotton  would  be  made.  In  any 
event,  and  under  any  devisable  system  of  cultivation 
the  advent  of  the  boll  weevil  must  bring  with  it  an 
actual  and  heavy  loss. 

The  Relation  of  Birds  to  the  Boll  Weevil  Problem. 

While  the  entomologist  is  trying  in  every  way  pos- 
sible to  prevent  the  introduction  of  the  boll  weevil  into 
Georgia,  it  also  behooves  the  planter  himself  to  do  some- 
thing in  anticipation  ot  the  problem  which  he  will  sooner 
or  later  have  to  confront.  It  may  be  one  year,  or  it  may 
be  twenty,  before  the  boll  weevil  appears  in  Georgia,  but 
if  any  measures  can  be  taken  now,  by  which  the  ravages  of 
this  insect  can  be  lessened  when  it  does  appear,  the  re- 
sulting good  to  the  cotton  interests  of  the  State  could 
hardly  be  overestimated.  Such  precautions  lie  within 
the  reach  of  the  Georgia  farmers.  While  without  doubt, 
many  birds  feed  to  a  greater  or  less  extent  upon  boll  wee- 
vils, there  are  two  species  at  least  that  are  of  incalcula- 
ble value  in  this  respect.  These  are  the  common  par- 
tridge or  Bobwhite*  and  the  field  lark.f  The  par- 
tridge or  quail  is  a  feeder  upon  both  vegetable  and  ani- 
mal matter.  While  weed  seeds  and  grains  make  up  the 
bulk  of  its  food  in  winter,  during  the  summer  its  food 
consists  mainly  ot  insects.  Among  these  insects  is  inclu- 
ded the  boll  weevil.  Dr.  Judd  records  an  instance  of  a 
quail  having  eaten  47  boll  weevils  during  a  single  morn- 
ing, J  this  fact  being  determined  by  an  examination  of 
the  bird's  stomach  after  being  shot.  The  quails  are  with 
us  during  the  entire  year  and  while  the  most  good  would 

•  CoUnun  virginianiLS. 

+  Stumella  magna. 
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be  expected  from  them  during  the  summer  when  the 
weevils  are  active,  still  it  is  not  at  all  unlikely  that  they 
obtain  many  of  the  hibernating  weevils  during  the  winter, 
when  the  birds  are  constantly  engaged  in  scratching  up 
leaves,  trash,  etc.,  in  their  search  for  food. 

In  the  case  of  the  field  lark,  the  writer  while  in  Texas 
during  1902',  knew  of  a  case  where  the  stomachs  of  field 
larks,  shot  in  a  cotton  field,  were  examined.  In  the 
stomach  of  one  field  lark  the  remains  of  27  boll  weevils 
were  found  and  in  the  stomach  of  another  14  were  found. 
It  is  true  that  the  field  lark  is  rarely  with  us  during  the 
entire  year,  but  it  is  usually  abundant  in  spring  when  the 
boll  weevils  would  be  emerging  from  winter  quarters  and 
again  in  the  fall  and  winter  when  the  weevils  are  in  hi- 
bernating quarters.  The  field  lark  is  mainly  a  ground 
feeder,  searching  over  meadows  and  fields  for  its  food 
and  without  doubt  many  boll  weevils  are  destroyed  by  it 
in  the  weevil-infested  sections. 

The  benefits  derived  from  these  birds — so  far  as  the 
boll  weevil  problem  is  concerned — will  depend  entirely 
upon  their  abundance,  and  if  they  are  plentiful  when  the 
boll  weevil  reaches  Georgia  the  ravages  of  the  latter  will 
be  lessened  considerably.  Natural  enemies  of  the  boll 
weevil  are  scarce,  and  when  an  opportunity  thus  presents 
itself  for  allowing  two  of  the  weevil's  natural  enemies  to 
increase  before  the  weevil  arrives,  it  should  not  be  neg- 
lected. We  do  not  hesitate  to  say  that  the  killing  ot 
partridges  and  field  larks  in  Georgia  should  be  absolutely 
prohibited  by  legislative  action  at  once,  and  that  compe- 
tent game  wardens  should  be  provided  to  see  that  such  a 
law  is  strictly  complied  with.  We  are  well  aware  that 
such  a  proposed  action  upon  the  part  of  the  Legislature 
would  be  vigorously  opposed  by  sportsmen  and  perhaps 
by  some  farmers,  but  should  the  interests  of  the  cotton  in- 
dustry be  jeopardized  in  order  to  furnish  pleasure  and 
recreation  for  a  select  few?  The  farmer,  even  under  the 
existing  law,  can  prevent  the  killing  of  birds  upon  his 
premises.  The  question  is,  will  the  farmer  open  his  eyes 
to  his  own  interests  and  proceed  to  prevent  the  destruc- 
tion of  quails  and  field  larks  upon  his  plantation,  in  order 
that  they  may  increase  to  the  point  ot  abundance  where 
they  will  render  him  most  valuable  service? 
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Unless  the  farmer  does  protect  these  birds,  the  day  will 
come  when  he  will  regret  that  he  has  not  done  so,  and  it 
may  not  be  at  all  surprising  if  that  regret  is  made  all  'the 
more  intense  by  the  knowledge  that  his  cotton  crop  is 
being  materially  reduced  by  the  attacks  of  the  boll  wee- 
vil. 

Insects  Frequently  Mistaken  for  the  Boll  Weevil. 

Many  Georgia  cotton 
planters,  with  com- 
mendable zeal,  have 
closely  observed  the 
insects  occuringin 
their  cotion  fields  with- 
in the  past  year,  and 
as  a  result  have  discov- 
ered many  kinds  of  in- 
sects the  existence  of 
which  was  previously 
unknown  to  them. 
Many  of  these  have 
been  mistaken  for  boll 
weevils.  In  order  to 
assist  the  farmer  in  recognizing  the  more  common  of 
these,  a  number  of  species  are  illustrated  on  the  following 
pages,  and  the  diflferences  by  which  they  are  distin- 
guished from  the  boll  weevil,  pointed  out.  In  most  cases 
the  illustrations  will  make  this  diflference  clear,  without 
any  added  description.  All  of  the  insects  mentioned  have 
been  sent  to  the  Entomologist  within  the  past  few  months, 
the  senders  believing  them  to  be  boll  weevils.  For  con- 
venient comparison  the  genuine  boll  weevil  is  shown  in 
Figure   14.* 

The  Cowpea-pod  Weevil. 

(Chalcodermus  aeneus  Boh.) 

This  little  beetle,  which  is  supposed  to  breed  in  the 
pods  of  cowpeas,  is  about  the  same  size  as  the  boll  weevil, 
but  is  a  jet  black  color.  The  body-surface  is  smooth  shin- 
ing black,  and  instead  of  the  wing-covers  being  finely 
lined  as  in  the  case  of  the  boll  weevil,  both  elytra  and  tho- 
rax are  covered  with  minute  impressions. 

*  The  drawings  of  this  and  other  insects  upon  subsequent  pages,  are  much 
enlarged.  The  single  black  line  at  the  side  of  each  drawing  is.  however,  the  same 
length  as  the  specimen  from  which  the  drawing  was  made. 
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noinouM  grandij<.  Boh.  (After  Hunter,  Bui.  45, 
Div.  of  Ent.,  U.  8.  Dept.  of  Agr.) 


Digitized  by 


Google 


The  use  of  an  ordinary  hand  magnifying  glass  will 
readily  distinguish  this  weevil  from  the  boll  weevil. 
Where  cotton  follows  cowpeas  the  adult  cowpea-pod  wee- 
vils sometimes  attack  the  young  cotton  plants  soon  after 
they  come  up,  and  do  considerable  damage. 


Fig.  15.  Cowpea-pod  Weevil.    (After   Chittenden, 
Bul.46,  Dlv.  of  Knt  ,  U.  8.  Dept.  of  Agr.) 


The  Acorn  and  Chestnut  Weevils. 

The  acorn  weevil, 
the  chestnut  weevil, 
and  other  nut-feeding 
weevils,  all  of  which 
closely  resemble  each 
other,  are  discovered 
from  time  to  time  up- 
on cotton  plants.  It 
is  extremely  likely 
that  their  occurence 
upon  cotton  is  purely 
accidental,  as  when 
cotton  is  growing 
near  or  under  chest- 
nut or  oak  trees.     In 

any  event,  no  damage  to  cotton  need  be  apprehended 
from  them.  A  weevil  which  is  typical  of  the  appearance 
of  this  group  of  insects  is  shown  in  Figure  i6. 


Fig.  id.  Acorn  Weevil,  Balaninus  virtoriensU 
Chit.  (After  Chittenden,  Bui.  44,  Div.  of  Ent.,  U. 
8.  Dept.  of  Agr.> 
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The  Blood-weed  Weevils. 
During  the  winter  a  careful  ex- 
amination ot  the  stems  of  ragweed 
or  blood-weed  about  almost  any  field 
will  reveal  the  presence  of  long  slim 
weevils  in  the  pith  or  interior  of  the 
stalks.  These  are  the  blood-weed 
weevils,  ot  which  there  are  several 
species.  They  are  readily  distin- 
guished from  the  boll  weevil  by  the 
fact  that  they  are  long  and  slim,  as 
shown  in  the  illustration  (Figure  17.) 
/ixf^^'p^'TAner^Hun^^^^^^^^^  The  majority  of  these  blood-weed 
D?pt^ofA^V.)°'  ^''^'  ^'  ^'  weevils  are  one-half  inch  or  more  in 
length  while  the  boll  weevil  is  ordinarily  about  one-fourth 
inch  in  length  and  of  an  entirely  different  shape. 
Other  Snout  Beetles. 

The  plum  gouger.  Fuller's 
rose  beetle,  the  imbricated 
snout  beetle  and  even  so 
common  an  insect  as  the 
plum  curculio  have  been 
mistaken  for  boll  weevils^ 
None  of  these  feed  upon 
cotton  and  when  found  upon 
cotton  plants  or  among  cot- 
ton seed  their  occurence  in 
places  must  be  con- 
snout    beetle    is 


Kpi- 


FiR.  18.   Imbricated  Snout   Beetle,   .,,,. 
merus  imbric/itiiH  Say.  (After    Chittenden,  SUCh 
Bui.  45,  Div    of  Ent.,   V.  S.  Dept.  of  Affr.) 

sidered  as  accidental.     The  imbricated 


shown  in  Figure  18. 


FiK-  19.  Click  Beetle, 
MoHorrrpidiKs  rtsprr- 
tinu«.  (From  Chitten- 
den, Bui.  4.5,  Div  of 
Ent.,  U.  8.  Dept.  of 
Agr.) 


Click  Beetles. 
Every  country  schoolbo}  is  ac- 
quainted with  the  long,  flattened 
snapping  beetles,  which  when  laid  upon 
their  backs,  '*snap"  violently  into  the 
air.  During  mid-summer  these  snap- 
ping beetles  are  occasionally  found 
in  cotton  bolls  which  have  been  injured 
by  the  boll  worm.  They  seem  to  be 
present  for  the  purpose  of  feeding  on  the 
decaying  tissue  and  exudations  follow- 
ing the  attacks  ot  the  boll  worm.  We 
think  it  extremely  improbable  that  they 
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are  responsible  for  any  damage  to  cotton,  as  we  have 
never  learned  of  their  attacking  healthy  bolls  or  squares. 
Their  shape,  as  w^ell  as  their  habit  of  "snapping,"  when 
laid  upon  their  backs  upon  a  level  surface,  will  readily  en- 
able anyone  to  distinguish  them  from  the  boll  weevil. 
The  Cotton  Sharpshooter. 

It  seems 
strange  that  an 
insect  which  is 
not  a  weevil  at 
all  or  which  is 
not  even  a  bee- 
tle, should  be 
mistaken  for  a 
boll  weevil. 

The  cotton 
sharp  shooter, 
shown  in  Fig- 
ure 20,  is  about 
one- half  inch  in 
length  and  is 
not  infrequently 

Fig.  20.    Cotton    Sharpshooter,    Jftunalodixra    trinuttra    found  UDOU   COt- 
(After  Riley  &  Howardln  Insect  Life.)  luuuv*  upvii  v.wc 

ton,  which  it  injures  by  puncturing  both  the  young 
growth  and  the  squares  and  forms.  The  insect  is  very 
agile,  running  to  the  opposite  side  of  the  cotton  stem 
when  approached,  and  fties  readily.  It  is  not  easily  cap- 
tured, and  this  fact  alone  will  always  relieve  the  planter's 
mind  of  any  tear  that  it  may  be  a  boll  weevil.  Ordina- 
rily the  real  boll  weevils  can  be  picked  from  the  plants 
or  squares  without  any  precaution  being  taken  to  avoid 
their  escape. 

The  Cotton  Boll  Worm. 
{Heliothis  armi^er.) 

There  is  a  tendency  on  the  part  ot  some  persons,  not 
familiar  with  insects,  to  confuse  the  names  '*boll  weevil'* 
and  *'boll  worm,"  believing  that  these  terms  aoply  to  one 
and  the  same  insect.  As  a  matter  of  fact  they  are  en- 
tirely distinct  and  separate  insects  belonging  to  two  wide- 
ly separated  Orders  or  groups. 
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The  parent  of  the  boll  worm  is  a  moth,  not  likely  to  be 
taken  for  a  boll  weevil  by  even  the  most  unobserving. 
The  attacks  of  the  boll  vsrorra  larvae  upon  the  cotton 
squares  or  bolls  often  give  rise  to  reported  occurences  of 
the  boll  weevil.     The    attack    of  the   nearly-grown    boll 


Fig.  21.    Cotton  Squares  Injured  by  Boll  Worm  Larvae.     ( Photo  by  R.  I.  Smith. ) 

worm  upon  the  bolls,  takes  the  form  of  distinct  holes, 
which  are  about  one-lourth  of  an  inch  in  diameter,  made 
usually  in  the  base  or  side  of  the  boll.  No  such  injury  as 
this  is  ever  made  by  a  boll  weevil.  The  holes  eaten  into 
squares  by  the  very  young  boll  worms  may,  however,  be 
confused  with  the  holes  made  in  squares  by  adult  boll 
weevils  when    the    latter    emerge.     Squares    injured    by 
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young  boll  worms  are  shown  in  Figure  21.  In  the  case 
of  injury  ot  this  kind,  a  careful  search  will  usually  re- 
veal the  young  boll  worm  in  the  act  of  eating  into  the 
square,  or  even  eating  within  it.  The  boll  worm  larva  is 
readily  separated  from  the  boll  weevil  larva.  The  young 
boll  worm  is  supplied  with  legs  whereas  the  boll  weevil 
larva  is  a  footless  grub,  white  in  color,  and  incapable  of 
crawling  from  square  to  square  as  the  young  boll  worms 
do.  ' 

The  Georgia  Boil  Weevil  Quarantine  Law. 

The  following  Sections  from  an  Act  of  the  General 
Assembly  of  the  State  of  Georgia,  approved  Aug.  iSth, 
1904,  are  given  for  the  information  of  transportation  com- 
panies, planters  and  others  interested. 

SEcrtoN  15. — It  shall  be  unlawful  for  any  person  to  knowingly  brin^ 
into  the  State  of  Georgia  any  living  Mexican  Boll  Weevil,  or  any  cot- 
ton bolls,  squares,  plants  or  seeds  containing  the  adult,  pupal,  larval  or 
egg  stage  ot  said  Mexican  Boll  Weevil  unless  the  person  shall  immedi- 
ately upon  its  discovery  at  once  destroy  the  same  or  turn  over  the 
same  to  the  State  Entomologist.  Violation  of  this  Section  shall  be 
punished  as  provided  by  Section  1039  of  the  Penal  Code  of  Georgia  of 
189s. 

Section  16. — No  cotton  seed,  seed  cotton,  cotton  seed  hulls  or  cot- 
ton lint,  in  bales  or  loose  shall  be  brought  into  this  State  from  any 
points  in  the  States  of  Texas  and  Louisiana,  or  from  any  other  point  in 
any  other  State  or  country  wherein  the  Mexican  Boll  Weevil  is  known 
to  exist,  without  having  attached  thereto  in  a  prominent  and  conspicu- 
ous manner,  a  certificate  signed  by  a  duly  authorized  State  or  Govern- 
mental Entomologist  stating  that  said  cotton  seed,  seed  cotton,  cotton- 
seed hulls  or  cotton  lint,  was  grown  in,  and  that  the  shipment  of  same 
originated  in,  a  locality  where  by  actual  inspection  by  said  official  or  his 
agent,  the  Mexican  Boll  Weevil  was  not  found  to  exist.  Any  Steam- 
ship, Railroad  or  Express  Company  or  other  common  carrier,  or  any 
firm,  person  or  corporation  bringing  into  this  State  any  of  the  articles 
above  mentioned,  without  the  specified  certificate  attached,  shall  be 
deemed  guilty  of  a  misdemeanor.  In  case  any  common  carrier  enu- 
merated violates  this  Section  then  the  General  Manager  of  such  Com- 
mon Carrier  or  the  Captain  of  such  offending  vessel  shall  be  deemed 
guilty  and  upon  conviction  shall  be  punished  as  provided  by  Section 
10^9  of  the  Penal  Code  of  Georgia  of  1895. 

Section  17. — No  oats,  hay,  fodder,  husks,  straw,  forage  of  any  kind, 
corn  in  the  husk,  or  shipments  of  nursery  stock,  furniture,  glassware, 
machinery  or  supplies  of  any  description  which  are  packed  or  partially 
packed  in  or  with  straw,  hay,  husks,  grass,  leaves,  moss  or  other  mate- 
rial originating  upon  farms  or  plantations,  shall  be  shipped  into  this 
State  from  points  in  Texas  and  Louisiana  or  any  other  State  or  Country 
in  which  the  Mexican  Boll  Weevil  is  known  to  exist,  without  having 
attached  thereto  in  a  conspicuous  manner  the  certificate  provided  for 
in  Section  16. 
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Section  i8. — Transportation  Companies  shall  immediately  notify 
the  State  Entomologist  (Atlanta,  Ga.  J  when  by  oversight,  negligence 
or  otherwise,  any  shipments  of  the  nature  designated  in  Sections  i6  and 
17,  without  a  proper  certificate  attached,  shall  arrive  at  any  station  or 
wharf  in  this  State,  and  it  shall  be  his  duty  to  proceed  as'  speedily  as 
possible,  by  himself  or  assistant  to  investigate  such  shipment.  If  upon 
investigation,  he  find  the  shipment  to  be  of  the  nature  herein  designa- 
ted he  shall  order  same  removed  from  this  State.  Upon  failure  of  the 
owner  or  shipper  to  remove  same  within  forty- eight  hours  after  notice 
has  been  sent  him  by  wire,  said  shipment  shall  be  seized  and  burned. 

Section  19. — The  State  Entomologist  and  his  assistants  shall  have 
authority  to  enter,  during  reasonable  business  hours,  any  depot,  ware- 
house, freight,  wharf,  transfer,  steamship  or  express  office  in  this  state 
and  shall  be  allowed  full  access  to  all  way-bills,  invoices  and  bills  of 
lading  therein,  when  he  or  they  may  deem  it  necessary  to  determine 
the  presence  or  record  of  any  shipments  of  the  nature  designated  in 
Sections  16  and  17  of  this  Act.  The  State  Entomologist  and  his  as- 
sistants shall  have  authority  to  enter  at  any  time,  for  the  purpose  of  in- 
specting shipments  therein,  or  for  determining  the  nature  of  shipments 
therein,  any  express  car  or  steamship  when  same  is  in  transit  or  lying 
at  dock  or  depot  in  charge  of  any  employee  or  official  of  the  company 
owning  or  operating  same.  Agents  and  employees  of  railroads  shall  be 
required  to  open  for  inspection  any  car,  sealed  or  unsealed,  at  any  sid- 
ing, freight  yard  or  depot  in  this  State,  when  so  ordered  by  the  State 
Entomologist  or  his  assistant.  Any  person  who  shall  refuse  to  comply 
with  the  instructions  of  the  State  Entomologist  or  his  assistants  as 
herein  specified;  or  who  shall  offer  any  hindrance  or  shall  obstruct  the 
State  Entomologist  or  his  assistants  in  the  discharge  of  their  duties  as 
herein  specified  shall  be  deemed  guilty  of  a  misdemeanor,  and  upon 
conviction  shall  be  punished  as  provided  by  Section  1039  of  the  Penal 
Code  of  Georgia  of  1895. 

Section  20. — The  State  Entomologist,  himself  or  assistants,  shall 
have  power  to  enter  during  ordinary  business  hours  any  premises,  de- 
pot, warehouse,  cotton  mill,  oil  mill,  or  other  building  or  place  in  this 
state  where  agricultural  products  are  or  are  supposed  to  be,  for  the  pur- 
pose of  inspecting  and  determining  whether  any  boll  weevils  are  there 
present.  In  case  of  finding  any  material  therein  infestt* d  with  the  Boll 
Weevil  he  shall  at  once  give  instructions  to  the  owner,  agent  or  tenant 
thereof,  to  destroy,  fumigate  or  treat  such  infested  material  in  such 
manner  as  in  his  judgment  he  may  deem  best.  But  in  the  event  said 
material  should  be  ordered  destroyed  the  owner  shall  be  compensated 
as  now  provided  by  law  in  cases  where  property  is  condemned  for  pub- 
lic use.  Failure  of  the  agent,  owner  or  tenant  to  comply  with  said  di- 
rections (unless  an  appeal  be  taken  as  provided  for  in  Section  4  of  this 
Act),  or  the  removal  of  said  infested  material  or  any  part  thereof  from 
the  premises  shall  be  deemed  a  misdemeanor  and  shall  be  punished  as 
provided  by  Section  1039  of  the  Penal  Code  of  Georgia  of  1895. 
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University  of  Georgia, 

ATHENS,  GA* 

^"^^ECHNICAL  Training  in  Agriculture, 
\m  Horticulture  and  Dairying  is  offered  to 
young  i^ien  at  the  State  University,  A  thens, 
Georgia. 

A  short  Winter  Course  in  January,  Feb- 
ruary and  March,  for  those  who  can  spare  only 
a  short  time  from  the  farm.  A  One  Year 
Course  for  those  who  can  take  a  more  exten- 
ded course :  and  a  Four  Years  Degree  Course 
for  specialists. 

There  are  no  fees.  Rooms  in  dormitories 
are  free  and  board  in  the  Dining  Hall  is  fur- 
nished at  $8-50  per  month* 

Farmers*  Institutes  are  held  in  each 
Senatorial  District  annually  for  adult  fanners. 

For  Bulletins  and  further  information 
address 

WALTER  B.  HILU  U  L.  D ,  Chancellor, 
ATHENS,  GEORGIA. 
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Fig.  a 


Pig.  3 

Fii;.  1 — Codling  moth,  enlarged 4  times.  (After  Simpson,  Bui.  4  1,  Div.  of  Fnt. 
U.  S.  Dept.  of  Agriculture.) 

Pig.  2 — Codling  moths,  natural  size.  (After  Slingerland,  Bui.  142,  Cornell  Uni- 
versity Bzp.  Station.) 

Pig.  3 — CodHngmothlarvaor"apple  worm",  enlarged  about  3  times.  (After 
Simpson,  Bnl.  41,  Div.  of  Bnt.,  V.  S.  Dept.  of  Agriculture. ) 
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SOME  COMMON  IN8E0TB INJUBIOUB  TO  THE  APPZ.E. 

R.  I.  Smith. 

Apple  growing  in  Georgia  at  present  constitutes  but  a  small 
part  of  the  State's  fruit  industry.  Other  fruits,  such  as  peachy  plum, 
pear,  etc.,  have. been  considered  as  more  profitable  and  as  better 
adapted  to  the  climate.  In  South  Georgia  we  find  only  a  few  apple 
trees  planted,  these  being  mostly  in  family  orchards  for  home  use 
or  for  the  strictly  local  market.  In  Middle  Georgia  apples  are 
grown  somewhat  more  extensively,  while  in  North  Georgia  an 
apple  orchard  of  commercial  importance  is  not  uncommonly  met 
with. 

Almost  everyone  having  a  family  orchard  attempts  to  grow 
a  few  varieties  of  apples,  and  in  fact,  such  an  orchard  would  not 
be  by  any  means  complete  without  this  delicious  and  appetizing 
fruit.  Hence  it  may  not  be  out  of  place  to  describe  in  this  short 
paper  a  few  of  the  insects  which  annually  interfere  with  successful 
and  profitable  apple  production  in  Georgia. 

The  fact  that  one  may  see  standing  in  various  parts  of  Middle 
and  North  Georgia,  apple  trees  so  old  that  the  oldest  inhabitant 
does  not  know  when  they  were  planted,  indicates  that  the  apple  is 
well  adapted  to  this  climate  and  that  with  proper  care  it  could  be 
developed  into  a  most  important  part  of  Georgia's  fruit  industry. 

The  commercial  apple  grower  will  find  that  his  trees  must  be 
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protected  from  insects  and  disease,  and  that  they  will  need  folly 
as  much  care  in  this  regard  as  any  other  class  of  fruit.  Those  who 
grow  apples  merely  for  the  table  will  also  find  much  satisfaction  in 
harvesting  the  clean^  healthy  fruit  which  results  from  proper  treat- 
ment for,  and  preventive  measures  against,  the  insects  that  assail 
the  apple  each  season. 

^  ^■  The  complete  list  of  insects  which  at  times  attack  the  apple 
is  a  very  long  one,  including  upwards  of  a  hundred  different 
species.  In  this  paper  only  four  of  the  most  injurious  will  be  con- 
sidered, not  only  because  mention  of  more  would  occupy  too  much 
space,  but  because  the  ones  herein  mentioned  are  of  most  common 
occurrence  and  for  the  most  part  are  readily  recognized  by  the  frait 
growers. 

THE  W00L7  APHIS. 

(Schizoneura  lanigera.) 

This  little  insect  belongs  to  the  same  family  as  the  plant  lice 
which  infest  the  buds  and  leaves  of  the  apple  during  the  early 
summer,  and  differs  from  the  latter  mainly  in  that  it  secretes  a 
white  cottony  substance  about  its  body  and  infests,  as  a  rule,  the 
roots  of  the  trees.  Where  trees  are  infested  when  they  come  from 
the  nursery  they  are  likely  to  be  found  seriously  injured  in  from  two 
to  four  years  after  planting.  Its  presence  on  the  root  is  indicated  by 
cottony  masses,  under  which,  by  a  close  examination,  may  be  detected 
the  brownish-pink  bodies  of  the  lice.  By  feeding  upon  the  roots  these 
lice  cause  abnormal  swellings  or  galls  the  tissue  of  which  soor  dies, 
and  the  roots  are  destroyed.  The  main  support  of  the  tree  being 
thus  impaired,  a  high  wind  soon  topples  it  over.  The  root-infesting 
form  of  the  wooly  aphis  is  shown  in  Figure  5. 

Besides  the  root-infesting  form,  there  is  an  **  aerial '*  form  (See 
Figure  4)  which  attacks  the  trunk  and  limbs  but  the  injury  from 
this  form  is  not  great.  This  form  feeds  mostly  in  cracks,  old  cuts 
or  bruised  places  in  the  bark  and  its  presence  is  readily  detected  by 
the  white  cottony  appearance  of  the  colonies.  The  damage  done 
by  this  form  is  little  more  than  a  killing  of  the  bark  at  the  point 
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Pig.  4— Wooly  aphis  {Sckixoneura  lanigera).  a,  Af^amic  female;  3,  larva 
loase;  <^>  papa;  </,  win £^ed  female  with  antenna  enlarged  above;  all 
greatly  enlarged  and  with  waxy  excretion  removed.  (Marlatt  Circ 
No.  20,  sec.  s.,  Div.  of  Ent.,  U.  S.  Dept.  of  Agr.)  ' 


Fi^.  5 — Wooly  aphis  {Schizoneura  lanigera).  a^  Root  of  young  tree  illustrat- 
ing deformation ;  A,  section  of  root  with  aphids  clustered  over  it;  c, 
root  lonse,  female — a  and  h,  natural  size;  c,  much  enlarged.  (Marlatt, 
CircNo.  20,  sec.Js.,  Div.  of  Ent.,  U.  S.  Dept.  of  Agr.) 
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of  attack.  The  aerial  form  is  readily  killed  by  spraying  thoroughly 
with  a  whale  oil  soap  solution  made  of  one  pound  of  whale  oil 
soap  to  each  gallon  of  water;  with  kerosene  emulsion,  or  with 
some  tobacco  solution  such  as  diluted  Rose  Leaf  Tobacco  Extract- 
A  home-made  tobacco  decoction  is  easily  prepared  by  boiling  three 
pounds  of  tobacco  stems  in  five  gallons  of  water  for  three  hours, 
adding  water  from  time  to  time  to  make  up  for  evaporation.  These 
colonies  on  trunk  and  limbs  must  be  thoroughly  drenched  with 
whatever  insecticide  is  used,  as  the  cottony  covering  protects 
them  effectually  from  any  light  application.  We  consider  the 
aerial  form  more  of  an  advantage  than  otherwise,  as  it  serves 
to  give  the  orchardist  warning  of  the  more  serious  injury 
that  is  likely  occurring  on  the  roots  of  the  trees  at  the  same  time. 

An  apple  tree  having  the  roots  infested  with  wooly  aphis  usually 
presents  a  sickly  appearance,  with  a  yellowish  foliage  and  a  notice- 
able scarcity  of  healthy  leaves.  Examination  of  the  roots  will 
usually  disclose  the  ** aphis  galls"  in  such  cases. 

As  the  root-infesting  form  of  this  insect  is  the  most  injurious, 
it  is  important  that  the  main  remedial  measures  should  be  directed 
against  it.  The  remedy  is  easy  to  apply,  but  its  efficiency  depends 
upon  its  use  when  the  aphis  first  appears  and  while  the  trees  are 
young.  Tobacco  dust  is  an  effective  remedy  and  has  been  used 
with  most  gratifying  success  in  Ohio.  * 

In  applying  this  to  four  or  five-year-old  apple  trees,  remove 
the  soil  for  about  two  or  three  feet  on  each  side  of  the  tree,  and  to 
a  depth  of  three  or  four  inches.  Into  this  opening  sprinkle  about 
five  pounds  of  tobacco  dust  and  replace  the  dirt.  Larger  quantities 
should  of  course  be  used  upon  older  and  larger  trees.  Other 
remedies,  such  as  boiling  water,  potash  soap,  ashes,  etc.,  have  been 
tried  but  always  with  little  or  no  success.  The  tobacco  dust  remedy 
should  be  applied  in  the  spring  as  soon  as  the  ground  is  ** settled,*' 
and  its  thorough  success  will  depend  upon  its  application  before 
the  trees  get  old  and  become  badly  infested. 

APPLE  TKEE  BORERS. 

(Saferda  Candida  and  Chrysobothris  fentorata,) 

A  common  injury  to  apple  trees  is  that  caused  by  borers  in 
the  main  trunk  near  or  just  above  the  surface  of  the  ground.    There 
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Are  two  borers  which  may  cause  serious  damage,  known  as  the 
round-headed  and  the  flat-headed.  These  names  are  descriptive  of 
the  larvae  of  these  two  different  insects,  and,  as  they  imply, 
the  one  is  nearly  cylindrical  in  form,  with  a  head  about  the  same 
size  as  the  body,  while  the  other  has  a  flattened  head,  which  is 
very  broad  as  compared  with  the  width  of  the  body.  There  is  also 
a  marked  difference  in  the  life-history  of  the  two  insects. 

The  adult  round-headed  borer  is  a  beautiful  beetle,  about 
three-fourths  of  an  inch  in  length,  of  a  pale,  brownish-yellow  color 
above  and  having  two  broad,  creamy-white  stripes  running  the 
entire  length  of  the  body*  These  beetles  appear  during  May  and 
June  and  the  females  soon  thereafter  commence  to  deposit  their 
eggs  in  cracks  or  crevices  in  the  bark  near  the  base  of  the  tree. 
The  egg  hatches  in  about  two  weeks  into  a  minute  worm  which, 
immediately  bores  through  the  bark  and  commences  to  feed  on  the  ^ 
sap-wood.  For  the  flrst  year,  the  larvae  confine  their  attacks  to 
the  sap-wood,  making  a  disc-shaped  burrow  about  the  size  of  a  silver 
dollar.  Unless  several  are  present  the  injury  is  not  likely  to  be 
very  noticeable  the  first  season.  At  the  close  of  the  first  season  the 
larva  or  borer,  which  is  as  yet  but  partly  grown,  goes  to  the 
lowest  part  of  the  burrow  and  there  remains  quietly  through  the 
winter.  The  second  year  of  the  borer's  life  is  also  passed  in  the 
sap-wood  but  it  no  longer  confines  itself  to  a  small  area,  but  may 
work  around  a  small  tree,  completely  girdling  it.  When  more  than 
one  borer  is  present  in  a  young  tree  this  is  often  the  case.  The 
second  winter  is  also  passed  in  the  lowest  part  of  the  burrow.  The 
third  season  of  the  borer's  life  finds  him  boring  into  the  heart  of 
the  tree,  and  in  the  ease  of  a  small  tree  the  channel  may  extend 
nearly  or  quite  to  the  opposite  side  of  the  trunk. 

The  borer  attains  its  full  development  the  third  summer  and 
after  boring  into  the  heart  of  the  tree  the  channel  through  which 
it  entered  is  closed  with  sawdust-like  castings  and  another  opening 
is  made  through  which  the  adult  beetle  may  escape  the  following 
spring.  In  this  latter  channel  the  larva  passes  the  third  and  last 
winter  of  its  life,  and  in  spring  the  complete  change  to  the  adult 
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takes  i^ace,  and  there  emerges  the  beautifal  beetle  already 
described. 

When  a  borer  is  discovered  in  a  tree,  the  only  remedy  is  to 
dig  him  out  with  a  sharp  knife.  This  can  best  be  done  in  August 
and  September.  Knowing  the  life-history,  it  is  evident  that  borers 
should  be  removed  every  year,  in  order  to  get  them  while  still  in 
their  first  season's  development.  If  a  borer  has  gone  into  the  heart 
of  the  tree  a  sharp  wire  may  be  thrust  into  the  opening  and  twisted 
about  to  kill  the  borer,  even  though  he  may  not  be  entirely 
removed. 

When  looking  for  borers,  a  sharp  lookout  should  be  kept  for 
discolored  patches  of  bark,  which,  when  pressed  with  the  finger, 
give  way  and  indicate  the  hollow  underneath.  Oftentimes  the 
presence  of  a  borer  is  indicated  by  an  exudation  of  sap  together 
with  some  of  the  sawdust  intermingled.  The  sap,  or  gum,  however, 
does  not  often  come  out  in  great  quantities  as  it  does  upon  peach 
trees  which  are  attacked  by  the  peach  tree  borer. 

In  addition  to  apple  trees,  the  round-headed  borer  may  attack 
quince,  Juneberry,  native  crab  apple,  ash  and  possibly  other  trees. 

The  adult  flat-headed  borer  is  a  beetle  about  one-half  inch  in 
length,  with  a  flattened,  oblong  body,  tapering  toward  the  posterior 
end.  The  color  is  greenish-black,  with  bronzy  reflections,  while 
the  legs  shine  like  burnished  gold.  The  feet  are  shining  green  in 
color.  As  to  the  life-history  of  the  flat-headed  borer,  but  little 
need  be  said  except  that  it  is  supposed  to  complete  its  transforma- 
tions —  from  egg  to  adult  —  in  a  single  year.  From  eggs  that  are 
laid  this  summer,  adult  beetles  will  develop  next  summer.  The 
remedy  is  the  same  as  for  the  round-headed  borer  and  should  be  at- 
tended to  at  the  same  time,  namely,  during  August  and  September. 

Aside  from  the  knife  remedy,  the  trees  may  be  protected  by  a 
coat  of  whitewash  or  a  thick  alkali  soap  solution.  A  still  better 
plan  is  to  wrap  the  trees,  to  a  height  of  about  eighteen  inches, 
with  thick  brown  paper  tied  firmly  and  pressed  into  the  cracks 
80  that  no  insect  can  crawl  underneath  it.  Dirt  should  be  piled 
around  the  lower  end  of  this  band.  Whitewash  or  the  soap  solution 
may  be  applied  above  the  band,  but  whatever  is  used  for  a  protec- 
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ticn  should  be  applied  as  early  as  May  1st  to  be  thoroughly  eflfeetive. 
It  is  also  advisable  to  repeat  this  application  about  June  1st,  espec- 
ially if  there  have  been  heavy  rains.  When  paper  is  used  this  latter 
should  be  removed  after  the  first  of  August.  All  these  exterior  cov- 
erings and  applications  of  whitewash  serve  only  to  discourage  the 
adult  beetles  from  depositing  eggs,  and  have  no  effect  whatever 
upon  borers  that  may  already  have  entered  the  tree. 

THE  OOPLINa  MOTH. 

(Carpocapsa  -pomonella,) 

This  is  one  of  the  insect  enemies  that  have  supposedly  come  to  us 
from  tl'.e  Old  World,  and  it  has  now  spread  to  nearly  all  parts  of  the 
United  States  where  apples  are  grown.  The  annual  damage  to  the 
apple  crop  of  the  country  by  this  insect  is  enormous,  being  estimated 
by  Prof.  C.  B.  Simpson  at  12,000,000  barrels,  worth  about  $11,400,- 
000.*  The  great  majority  of  the  ** worms'*  found  in  apples  are 
the  larvae  of  this  insect.  An  examination  of  a  number  of  exhibits 
of  otherwise  fine  apples  from  North  Georgia  was  made  by  the 
writer  during  the  past  summer.  It  was  found  that  fully  95  per 
cent,  of  these  were  wormy.  Coming,  as  these  apples  did,  from 
various  sections  of  North  Georgia,  it  is  evident  that  the  codling  moth 
is  at  present  working  more  injury  to  the  apple  crop  of  Georgia 
than  any  other  pest,  the  San  Jose  scale  not  excepted. 

The  adult  codling  moth  is  a  small  but  beautiful  insect,  but 
on  account  of  its  diminutive  size  is  seldom  noticed  by  the  average 
apple  grower.  The  adult  moths  are  well  illustrated  in  Figures  1 
and  2. 

The  moths  appear  in  the  spring  at  about  the  time  the  apple 
trees  are  in  bloom  and  eggs  are  deposited  on  both  the  young  apples 
and  on  the  foliage.  There  are  many  opinions  as  to  how  and  where 
the  young  larvae  first  enter  the  apple  but  it  is  well  established 
that  a  great  majority  of.  the  spring  generation  crawl  into  the 
blossom  end  of  the  small  apples  and  there  burrow  into  the  flesh 
of  the  latter.    The  larva,  when  partially  grown,  is  of  a  delicate  pink 

^Bulletin  41,  Division  of  Eqtoiuology.  page  18. 
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color,  and  when  matured  may  attain  a  length  of  one-half  inch  or 
over  (See  Pignire  3). 

Many  of  the  wormy  apples  drop  before  attaining  their  full  size, 
but  the  larvae  within  them  continue  to  feed  until  grown,  when 
they  burrow  out  of  the  apple  and  select  a  protected  place  in  which 
to  spin  their  cocoons.  Loose  bark  and  rubbish  offer  favorable 
inducements  to  these  larvae,  and  it  is  in  such  material  in  the  apple 
orchard  that  many  cocoons  will  be  found.  A  knowledge  of  this 
habit  is  of  importance  as  bearing  upon  the  control  of  this  insect. 

REMEDIES. 

Spraying  with  an  arsenical  poison  has  b«en  found  highly  profit- 
able, but  this  spraying  must  be  done  at  the  proper  time  or  it  will 
be  of  little  value.  The  right  time  tor  spraying  is  Jutt  after  the 
petals  have  fallen,  and  while  the  calyx  end  of  the  apple  is  still 
open.  At  this  time  it  also  will  be  noticed  that  the  apples  all  stand 
erect  in  such  a  way  that  a  drop  of  water  or  spray  mixture  will  be 
held  by  the  apple  as  in  a  cup.  (See  Figure  6).  Thus  the  meal 
that  awaits  the  codling  moth  larva  is  a  poisoned  one,  and  as 
most  of  the  larvae  enter  the  blossom. end  of  the  apple,  they  will 
not  live  to  reach  the  interior  of  the  fruit.  This  poison  spray  is  best 
applied  in  the  form  of  Bordeaux  mixture  4-6-50  •  to  which  either 
six  ounces  of  Paris  green  or  two  and  a  half  pounds  of  arsenate  of 
lead  is  added.    The  poison  shoud  be  mixed  with  a  very  small  amount 

^Bordeaux  mixture  is  the  most  commotily  used  of  all  preparations  for  the  control  of  mif 
dews  and  fuugus  diseases  of  ▼arious  kinds,  althouiirh  in  itself  it  ha«  little  value  as  an  insecti- 
cide except  as  a  repellent.  For  convenience,  the  insrredients  (copper  sulphate,  lime  and  water)  of 
Bordeaux  mixture,  and  their  amounts,  are  desif^oated  by  an  abbreviated  forra*ila,  the  number 
of  pounds  of  copper  sulphate  (bluestone)  bcinsr  written  first,  number  of  pounds  of  lime  written 
neoond  and  numl>er  of  gallons  of  water  written  last.  Thus  the  formula  "4-6-60"  indicates  a 
Bordeaux  mixture  made  of  4  pounds  copper  sulphate,  and  6  pounds  lime  in  50  gallons  of  water. 
The  formula  ".V9-So"  would  indicate  3  pounds  copper  nul^hate.  9  pounds  lime  and  50  ara lions  of 
water,  etc.  Boraeaux  mixture  to  l>e  thoroughly  effective  must  be  prepared  carefully.  The 
following  method  of  preparation  will  insure  good  results:  Dissolve  the  bluestone  in  a  barrel  or 
tnb,  using  a  small  amount  of  water.  If  hot  water  is  used  the  bluestone  will  dissf«lve  most 
readily.  Before  immersing  in  the  hot  water  tie  up  the  bluestone  loosely  in  a  piece  of  burlap 
Buspended  from  a  cord.  Place  this  in  the  water  and  keep  moving.  The  bluestone  will  have 
an  dissolved  in  a  few  minutes,  when  this  solution  should  be  diluted  with  clear  water  to  35 
fpallons.  In  another  vessel  slack  the  required  amount  of  litre,  using  boiling  hot  water  and 
adding  water  from  time  to  time  to  prevent  burning.  When  slacked  dilute  to  25  gallons.  Dip 
ap  these  solutions  with  buckets  and  pour  them  together  into  a  third  barrel,  holding  the 
buckets  so  that  they  are  emptied  simultaneouMv  and  not  too  fast  The  streams  should  meet 
and  mingle  together  in  mid-air  so  that  the  solutions  are  thoroughly  mixed  before  they  reach 
tlie  surface  of  the  liquid  in  the  barrel.  When  both  solutions  have  been  poured  into  the  third 
barrel  In  this  manner,  stir  up  the  mixture  vivoroustv  with  a  pad'lle  and  the  Bordeaux  mix- 
ture  is  ready  foruae.  It  is  also  now  ready  for  the  addition  of  Paris  green  or  other  pofeon,  if 
poison  is  to  t>e  used.  While  sprasring  out  the  Bordea««x  mixture  only  a  pump  with  a  good  agitator 
aboold  be  used. 
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of  water,  into  a  paste,  before  it  is  added  to  the  Bordeaux  mixture. 
The  arsenate  of  lead  is  preferable  to  Paris  green,  as  the  former  is 
not  so  readily  washed  off  by  rains.  Paris  green,  if  used  slightly  in 
excess,  is  likely  to  burn  the  foliage  severely,  but  with  arsen- 
ate of  lead,  there  is  not  this  danger.  This  spraying  should 
be  repeated  two  weeks  later,  using  the  same  formula  for  Bordeaux 
mixture  and  the  same  amount  of  poison.  No  danger  may  be 
apprehended  from  these  early  sprayings  with  poisoned  Bordeaux, 
as  by  the  time  the  apples  are  edible  —  even  for  cooking  purposes — • 
all  of  the  poison  will  have  been  washed  off  by  the  rains.  When  it 
is  also  desired  to  control  the  apple  scab,  or  where  the  apples  are 
ordinarily  attacked  by  the  bitter  rot  fungus,  a  third  spraying  should 
be  given  the  trees  about  three  weeks  after  the  second.  If  may 
be  well  to  emphasize  the  point  that  by  spraying,  we  do  not  mean 
"sprinkling.''  Spraying  means  a  thorough  but  thin  application 
of  the  spray  mixture  to  all  parts  of  the  tree  and  foliage,  as  well 
as  fruit,  and  this  application  can  be  made  only  with  a  good  force- 
pump  which  is  equipped  with  a  good,  fine  Vermorel,  Mistry  or 
Bordeaux  nozzle.    He  who  *' sprinkles ''may  expect  failure. 

Mention  was  made  above  of  the  fact  thai  apples  falling  pre- 
maturely, contain  the  larvae  in  various  stages  of  development. 
For  this  reason  all  wind-falls  should  be  kept  cleaned  up  during 
the  entire  season  and  either  burned  or  fed  to  stock,  in  order  that 
the  larvae  within  them  may  be  destroyed  before  having  a  chance 
to  escape.  In  this  way  the  future  generations  of  the  insect  will 
be  considerably  reduced.  Where  apples  are  stored  in  cellars,  bins 
or  out-houses,  the  latter  should  be  carefully  and  thoroughly 
screened  to  prevent  the  escape  of  adult  moths  which  may  develop 
from  any  infested  apples  placed  in  storage.  Serious  infestations 
by  the  codling  moth  have  often  been  traced  directly  to  carelessnesss 
in  not  properly  screening  storage  cellars. 

By  taking  advantage  of  the  habit  of  the  larvae,  after  leaving 
infested  apples  upon  the  tree,  of  crawling  down  the  trunk  to  find  a 
sheltered  place  in  which  to  spin  cocoons,  we  ,also  have  a  simple 
method  of  trapping  them  by  putting  bands  about  the  tree.  For 
this  purpose  strips  of  burlap,  old  sacks  or  brown  paper  may  be 
used.     These  bands  should  be  four  or  five  inches  wide  and  held  in 
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place  by  stout  twine.  *  One  band  should  be  placed  about  the 
trunk  of  the  tree  and  one  around  each  principal  limb.  These  bands 
should  be  put  in  place  within  three  weeks  after  the  blooming 
period  and  examined  every  week  or  ten  days  and  all  larvae,  pupae 
or  cocoons  found  under  them  destroyed.  Although  the  cocoons  are 
not  over  one-half  inch  in  length,  they  are  white  in  color  and  readily 
found.  The  bands  must  be  examined  at  least  every  ten  days  to 
prevent  the  adults  from  escaping.  To  place  bands  upon  the  trees 
and  neglect  them,  furnishes  the  codling  moth  larvae  with  the  most 
favorable  conditions  for  successfully  reaching  maturity. 

*The  orchnrdist  should  not  be  deluded  by  the  gtarinff  and  enthusiant'c  claims  made  hy  tht* 
venders  of  patent  "tree  bands**  and  "worm  traps."  The  best  of  them  will  serve  the  purpo.<«e  iiQ 
belter  than  last  year's  worn-out  cotton  sacks. 
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DIRECTIONS  FOR  SENDING  INSECTS  AND  PLANTS. 


This  office  is  at  all  times  glad  to  render  any  assistance 
possible  in  determining  the  identity  of  insects  and  plant  diseases 
and  advising  measures  for  their  control. 

Do  not  send  insects  in  envelopes  or  pasteboard  boxes  by 
mail;  they  are  inevitably  crushed  beyond  recognition.  Send 
living  insects  in  strong  wooden  or  tin  boxes  by  mail.  No 
openings  are  necessary  to  admit  air.  Whenever  possible  en- 
close some  of  the  food-plant  for  the  insects  to  subsist  on  while 
enroute;  specimens  showing  the  injury  done  are  desirable.  The 
name  and  address  of  sender  should  be  on  every  package.  It 
is  agrainst  the  postal  regulations  to  enclose  a  letter  in  a  box  by 
mail  unless  sent  at  letter  postage  rate.  Specimens  of  cater- 
pillars, worms,  etc.,  in  alcohol  or  other  liquid  can  be  sent  by 
mail  only  when  in  regular  mailing  tubes.  We  will  be  greatly 
aided  if  correspondents  writing  about  Insect  pests  will  give  as 
fuD  a  description  of  the  habits,  food-plants,  injury  and 
abundance  as  possible. 

Specimens  of  twigs,  living  plants  with  foliage,  etc..  should 
be  wrapped  in  damp  (not  wet)  cotton  cloth  so  as  to  reach  us  in 
fresh  condition.  Fruits  showing  injury  or  disease  should  be 
wrapped  well  with  paper  and  packed  in  a  wooden  or  tin  box. 

Correspondents  can  materially  aid  the  work  of  this  office 
by  communicating  ^ith  us  concerning  their  success  or  failure 
in  using  the  methods  advised  for  controlling  injurious  insects 
and  diseases,  giving  a  careful  detailed  account  of  the  methods 
used  and  the  results  obtained.  Such  information  will  prove  of 
value  to  all. 

WiLMON  Newell,  State  Entomologist. 
R.  I.  Smith,  Asst.  State  Entomologist. 
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University  of  Georgia, 

ATHEINS,  GEORGIA. 


Technical  Training  in  Agriculture, 
Horticulture  and  Dairying 

is  offered  to  Young  Men  at  the  State  University, 

Athens,  Ga. 


A  short  WINTER  COURSE  in  January,  February 
and  March,  for  th^se  who  can  spare  only  a  short  time 
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EXPERIMENTS  WITH   SAN   JOSE   SCALE   DUR- 
ING 1904. 


In  October,  1903,  Bulletin  No.  8  of  the  State  Board  of 
Entomology  was  issued,  and  contained  directions  for  the 
preparation  and  application  of  the  lime-sulphur-salt  wash 
to  orchard  trees  infested  with  San  Jose  scale.  These  rec- 
ommendations have  been  closely  followed  by  the  great 
majority  of  the  owners  of  infested  orchards  in  Georgia, 
with  uniformly  good  results.  While  a  better  scale  reme- 
dy than  the  lime-sulphur-salt  wash  recommended  in  Bul- 
letin No.  8  is  not  likely  to  be  found  in  the  near  future, 
still  it  was  deemed  desirable  to  experiment  further  with  a 
view  to  learning  whether  or  not  this  preparation  could  be 
further  simplified  and  its  cost  of  preparation  reduced. 

Experiments  conducted  in  other  states  have  thus  far 
failed  to  develop  any  more  efficient  preparation  for  treat- 
ing scale-infested  orchards,  either  in  the  North  or  in  the 
South,  although  the  formulas  recommended  by  different 
writers  vary  greatly,  as  do  also  the  methods  of  prepara- 
tion advocated. 

The  writers  have  conducted  experiments  during  1904, 
both  in  spraying  during  the  winter,  and  in  spraying  dur* 
ing  the  summer  while  the  trees  were  in  foliage  and  in 
growing  condition.     The  former   experiments   have   not 
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resulted  in  any  new  remedies  or  startling  discoveries,  but 
as  their  result  we  feel  justified  in  recommending  to  the 
fruit  growers,  several  lime-sulphur  preparations,  all  of 
which  are  more  cheaply  and  quickly  prepared  than  the 
regular  lime-sulphur-salt  wash  formerly  advocated.  For 
use  in  small  or  family  orchards,  we  believe  that  we  have 
found  the  correct  method  of  satisfactorily  preparing  the 
lime-sulphur-soda  wash,  with  which  many  parties  have 
experimented  with  indifferent  success.  While  ihis  latter 
preparation  is  too  expensive  to  be  used  upon  a  large  scale 
in  commercial  orchards,  it  is  well  adapted  to  the  small 
orchardist  on  account  of  the  ease  with  which  it  may  be 
prepared. 

Our  thanks  are  due  to  Mr.  C.  W.  Withoft,  Manager  of 
the  Ohio  Fruit  Land  Co.,  for  the  privilege  of  uj-ing  in- 
fested trees  upon  the  plantation  of  the  latter  Company  at 
Myrtle,  Ga.,  as  well  as  for  very  material  assistance  ren- 
dered in  the  way  of  laborers,  materials,  etc. 

Experiments  with  Winter  Washes. 

The  preparations  used  in  the  winter  experiments  were 
for  the  most  part  modifications  ot  the  lime-sulphur-salt 
wash,  different  amounts  of  these  three  materials  being 
used.  The  wash  was  also  prepared  in  different  strengths, 
combined  with  copper  sulphate,  tar  or  caustic  soda,  as 
well  as  without  the  addition  of  any  third  substance.  A 
few  proprietary  preparations  and  materials  popularly  rec- 
ommended as  scale-remedies  were  also  tested  in  order  ta 
secure  positive  data  regarding  their  efficiency. 

In  these  experiments  the  standard  formula  for  lime-sul- 
phur-salt was  taken  as  the  standard  for  comparison.  This, 
formula,  the  same  as  recommended  in  Bulletin  No.  8,  Ir 
as  follows : 

Stone  Lime 30  lbs. 

Sulphur 20  lbs. 

Salt 15  lbs. 

Water 60  gallons. 

The  recommendations  given  in  Bulletin  No.  8,  for  pre- 
paring this  wash  were  as  follows : 

**Place  about  one-fourth  of  the  water  in  an  iron  kettle  and  bring  to  a 
boil.     When  the  boiling  point  is  reached   add    the  unslaked   lime,   and 
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Pio.  1.  SAN  JOSE  SCALE,  Aspidiotus  perniciosus.  The  twig  upon  the  left  is 
bat  sliffhty  infested.  The  one  on  the  right  is  badly  Infested  but  is  not  yet  *4n- 
crusted." 
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during  the  consequent  Tiolent  boiling  add  th^  sulphur  (which  should 
preyiouslj  have  lien  mixed  with  water)  and  keep  well  stirred.  A  few 
minutes  later  add  the  salt  and  continue  the  boiling  for  two  hours.  Wa- 
ter maj  have  to  he  added  from  time  to  time  to  make  up  for  evaporation 
-•sufficient  water  should  be  kept  in  the  kettle  to  prevent  ''burning,'* 
but  more  than  this  is  not  desirable.  At  the  end  of  the  two  hours  add 
water  to  make  60  gallons  and  strain  through  a  fine  mesh  iron  strainer 
into  the  tank  of  spraj  pump.    Applj  while  still  hot." 

In  all,  17  different  mixtures  were  tested.  The  experi- 
mental work  was  commenced  upon  Feb,  26th,  1904  and 
plats  I  to  9  inclusive  were  treated  upon  the  26th  and 
27th.  The  treatment  of  the  remaining  plats  was  unavoid- 
ably delayed  until  March  2nd  and  3rd.  Upon  the  latter 
dates  ntarly  25  %  of  the  buds  had  commenced  to  show 
color  and  a  few  green  leaf  tips  were  beginning  to  appear. 
March  2nd  is  a  much  later  date  than  we  recommend  lor 
spraying  with  any  of  these  preparations,  but  conditions 
were  such  that  our  experimental  work  could  not  be  com- 
menced as  early  in  the  season  as  desired.  Owing  to  the 
advanced  development  of  the  buds  we  anticipated  consid- 
erable injury  as  a  result  of  the  late  applications,  but  this 
injury  was  much  lighter  than  expected.  In  the  notes  up- 
on the  various  plats,  given  below,  special  mention  is 
made  wherever  unex|>ected  or  severe  injury  to  buds  or 
foliage  resulted.  Where  no  mention  is  made  of  the  ef- 
fect on  buds  it  may  be  taken  for  granted  that  no  injury 
worthy  of  note  occurred. 

In  the  preparation  of  the  lime  and  sulphur  mixtures, 
nearly  all  were  prepared  by  first  mixing  the  sulphur  into 
a  paste  and  adding  it  to  the  water,  which  had  previously 
been  brought  to  the  boiling  point.  The  stone  lime  was 
then  added.  In  this  way  all  heat  generated  by  the  slak- 
ing of  the  lime  was  utilized  in  dissolving  the  sulphur,  and 
the  time  of  necessary  boiling  was  accordingly  reduced. 
Previous  experience,  as  well  as  these  experiments,  has 
convinced  us  that  this  method  is  much  preferable  to  that 
of  adding  the  sulphur  to  the  lime  after  the  latter  has  com- 
menced slaking,  as  has  been  generally  recommended. 
When  salt,  bluestone  or  other  material  was  added,  this 
addition  was  made  after  the  lime  had  completely  slaked. 
The  lime-sulphur  mixtures  were  first  boiled  in  from  one- 
fifth  to  one-fourth  the  entire  amount  of  water.  When  the 
boiling  was  completed,  water  was  added  to  dilute  the 
wash  to  the  required  strength.     The  time  of  boiling,    as 
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given  below,  refers  to  the  time  of  violent  boiling  after 

THE  SLAKING  OF    THE     LIME     WAS     COMPLETED.         It    WaS 

found  that  the  amount  of  water  in  which  the  ingredients 
were  boiled,  could  vary  considerably  without  aftecting  in 
any  way  the  appearance  or  efficiency  of  the  final  product. 
Three  careful  examinations  were  made  of  the  different 
plats.  The  first  examination  was  made  on  March  12th, 
from  ten  days  to  two  weeks  after  the  sprayings.  The  sec- 
ond was  made  on  April  27th,  and  the  last  examination 
upon  June  28th,  approximately  four  months  after  treat- 
ment. It  was  assumed  that  examinations  made  after  this 
latter  date  would  prove  unreliable  on  account  of  the  like- 
lihood of  the  trees  becoming  re-infested  from  the  adjoin- 
ing unsprayed  trees  which  were  left  as  checks  upon  the 
experiment.  In  the  plat-notes  below  reference  to  first, 
second  and  third  examinations  will  refer  to  the  dates  giv- 
en above. 

Plat  i.  Mixture  No.  i. 

Lime 20  lbs. 

Sulphur 20  lbs. 

Salt 10  lbs. 

Water 60  gallons 

Boiled  30  minutes. 

Diluted  with  hot  water. 
When  the  first  examination  was  made  of  this  plat,  about  one-fourth 
of  the  scale  was  still  aliye.  At  the  second  examination  about  the  same 
number  were  alive  but  no  crawling  larvae  could  be  found  upon  these 
trees,  whereas  the  trees  in  the  check  (unsprayed)  plats  were  liberally 
covered  with  the  crawling  young.  The  third  examination  made  prom 
inent  the  prolonged  action  of  this  wash  on  the  scale  as  at  this  time  no 
young  could  be  found  upon  the  trees. 

Plat  2.  Mixture  No.  2. 

Same  formula  as  Plat  I.  Boiled  30  minutes.  In  the  case  of  Plat  i 
the  mixture  was  applied  directly  after  being  prepared  and  while  still 
hot.  In  the  case  of  No.  2  the  mixture  was  allowed  to  cool  before  being 
sprayed  upon  the  trees.  As  was  expected,  considerable  material  crys- 
talized  out  *  and  had  to  be  discarded,  so  that  the  preparation  applied  to 
the  trees  was  practically  a  clear  liquid.  The  first  examination  showed 
at  least  one-half  the  insects  still  alive.  Second  examination  showed 
an  equal  number  of  females  still  alive  as  well  as  a  few  young  insects 
crawling  about.  Upon  the  third  inspection  only  a  few  adults  re- 
mained   alive  and  no  young  could  be  found.     This    final   result    was 

*A  variety  of  opinions  have  been  published  as  to  the  composition  of  these  crys- 
tals. C.  O.  Houghton  in  a  recent  bulletin  (No.  64)  of  the  Delaware  Exp.  SUtlon 
gives  their  composition  as  hydrosnlphlde  of  lime,  GA  (8H).2 
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not  without  value  but  wa»  by  no  means  equal   to  that  obtaiaed  in  the 
case  of  Plat  i 

Plat  3.  Mixture  No.  3. 

Lime i6  lbs . 

Sulphur   20  lbs. 

Salt   10  lbs. 

Water 60  gallons 

Boiled  i  hour 

Diluted  with  hot  water. 
The  object  in  testing  this  formula  was  to  see  whether  it  would  yield 
as  good  results  as  when  a  larger  amount  of  lime  was  used,  as  in  the 
case  of  Plat  i.  Suffice  to  say,  that  the  results  were  not  nearly  so  sat- 
isfactory, in  spite  of  the  fact  that  this  lot  was  boiled  one  hour,  as 
against  a  half  hour's  boiling  in  the  case  of  No.  i. 

Plat  4.  Mixture  No.  4. 

Kerr*a  Compound i  part 

Water     20  parts 

Mixed  cold. 
Kerr's  Compound  is  a  preparation,  the  composition  of  which  is 
not  made  public  by  the  manufacturers.  The  odor  of  the  material 
would  indicate  that  it  contains  considerable  carbolic  acid.  This  ma- 
terial mixes  readily  with  cold  water  in  any  proportion,  and  when 
sprayed  upon  the  trees  covers  the  bark  well,  spreading  much  as  does 
whale-oil  soap  solution.  Various  claims  have  been  made  for  it  as  a 
remedy  for  San  Jose  scale.  While  we  have  tested  it  in  former  years 
without  obtaining  satisfactory  results,  there  seemed  a  possibility  that  it 
might  not  have  been  properly  prepared  or  mixed.  In  the  present  teat, 
however,  the  Compound  was  brought  to  the  orchard  and  mixed  by  the 
General  Manager  of  the  Kerr's  Compound  Co.,  Mr.  S.  H.  Boynton, 
and  the  trees  thoroughly  sprayed  with  it  under  his  personal  direction. 
Upon  the  first  examination,  two  weeks  after  spraying,  it  was  found 
that  all  trace  and  order  of  the  mixture  had  disappeared,  although  the 
bark  presented  a  greatly  brightened  appearance,  as  would  naturally  re- 
sult from  the  application  of  any  emulsion  or  soap  solution.  A  consid- 
erable number  of  the  old  dead  scales  had  also  slufPed  off.  A  casual 
glance  would  have  given  the  impression  that  a  considerable  number  of 
the  Fcales  had  been  killed,  but  a  close  examination  showed  the  remain- 
ing scales  upon  the  trees  to  be  alive.  Upon  the  second  examination  all 
adults  were  found  alive  and  the  trees  were  thickly  covered  with 
crawling  young.  The  third  inspection  showed  that  the  scales  had  mul- 
tiplied sufficiently  to  seriously  interfere  with  the  growth  of  the  trees 
and  at  this  latter  date  the  trees  treated  with  Kerr's  Compound  showed 
no  difference,  so  far  as  the  scale  was  concerned, from  the  untreated  trees. 
We  are  now  forced  to  conclude  that  as  a  winter  treatment  for  San  Jose 
scale,  this  preparation  has  little  if  any  value  at  all,  and  the  fact  that  it  is 
doubtless  a  good  disinfectant  may  possibly  make  conditions  even  more 
favorable  for  the  San  Jose  scale. 

Plat  5.  Mixture  No.  5. 

Lime  i6  lbs. 

Sulphur 20  lbs. 

Salt     iolb«. 

Water 60  gallons 

Boiled  I  hour 
This  mixture  is  the  same,  and  was  prepared  in  the  same  way,   as   the 
one  used  on  Plat  3,  but  after  being  boiled  and  diluted  to   the   required 

8 


Digitized  by 


Google 


YiQ  2  WEST  INDIAN  PEACH  SCALE.  Aulacaapis  pentagona.  The  winter  treat- 
ment advised  In  this  bulletin  for  San  Jose  Scale  also  effectually  disposes  of  the  West 
Indian  Peaeh  Scale)  .  _^ 
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degree,  was  allowed  to  cool  and  settle.  The  clear  liquid  was  then  de- 
canted and  sprajed  upon  the  trees  cold.  Somewhat  contrarj  to  ex- 
pectations this  mixture  gave  fair  results,  being  almost  if  not  quite, 
equal  in  effectiveness  to  No.  3. 

Plat  6.  Mixture  No.  6. 

Same  formula  as  No.  5. 

In  this  case,  the  mixture  after  being  boiled  and  diluted,  was  allowed 
to  cool  and  settle  for  45  minutes.  During  this  time  it  did  not  become 
entirely  cold.  While  still  warm  the  clear  liquid  was  decanted  and 
sprajed.  The  difference  between  this  mixture  and  No.  5  is  not  great, 
except  that  more  of  the  materialn  would  be  in  solution  while  the  mixt- 
ure was  still  warm,  than  when  entirely  cold.  The  results  were  so 
nearly  the  same  as  with  No.  5  that  no  comparison  could  be  made.  It 
does  not  appear  that  there  can  be  any  advantage  or  saving  by  making 
the  lime-sulphur-salt  wash,  and  then  discarding  the  solid  portions, 
even  if  satisfactory  results  do  follow  the  use  of  the  liquid  portion  alone. 
The  test  was  made  to  enable  us  to  answer  the  question,  frequently 
arising,  as  to  the  effect  of  the  clear  liquid  when  used  alone. 

Pi,AT  7.  Mixture  No.  7. 

Lime 25  lbs. 

Sulphur 20  lbs. 

Water 60  gallons 

Boiled  35  minutes 
Diluted  with  hot  water. 

This  mixture  was  prepared  in  the  usual  manner,  the  lime  being  add- 
e  d  to  boiling  hot  water  in  which  the  sulphur  had  previously  been 
m  ixed.  When  making  the  first  examination  of  the  sprayed  trees,  this 
pi  at  was  in  some  way  overlooked,  but  a  careful  inspection  was  made  at 
th  e  date  of  second  examination,  April  27th,  which  showed  the  wash  to 
be  adhering  well,  and  only  a  few  live  adult  scales  could  be  found.  No 
lar  vae  were  found,  showing  that  successful  breeding  had  been  prevent- 
ed .  The  last  examination  June  28th,  failed  to  reveal  a  single  living 
scale  insect. 

The  result  with  this  mixture,  containing  only  lime  and  sulphur,  is 
particularly  gratifying  as  it  clearly  demonstrates  that  the  addition  of 
salt  to  the  lime-sulphur  mixture  is — so  far  at  least  as  the  San  Jose  scale 
is  concerned— unnecessary. 

Pi^AT  8.  Mixture  No.  8 

Lime 20  lbs. 

Sulphur 15  lbs. 

Water 60  gallons 

Boiled  20  minutes 

Diluted  with  hot  water. 
This  formula  calls  for  a  smaller  amount  of  material  than  any  other 
formula  here  given.  The  20  minutes  boiling  in  this  case  was  sufficient 
to  secure  the  characteristic  yellowish-green  color  attained  by  all  the 
lime-sulphur  mixtures  when  they  have  been  boiled  sufficiently.  First 
inspection  of  the  trees  sprayed  with  this  mixture,  revealed  about  25 
per  cent,  of  the  scales  still  alive.  Upon  the  second  examination  it  was 
found  that  fully  as  many  adults  were  still  alive  and  a  few  crawling 
young  were  also  found  upon  the  trees.  The  third  examination  showed 
that  the  action  of  the  wash  had  been  prolonged,  as  at  this  time  only 
about  5  per  cent,  of  the  adult  scales  were  alive,  while  no  young  could 
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be  found.  The  results  indicated  that  this  mixture  was   somewhat  below 
the  necessary  strength  for  satisfactory  treatment  of  the  scale. 

PI.AT  9.  MlXTURJS  No.  9. 

Lime 30  lbs. 

Sulphur 30  lbs. 

Salt  15  lbs. 

Wftter 60  gallons 

Boiled  I  hour 

Diluted  with  hot  water. 
This  is  the  same  as  the  "standard"  formula  usually  recommended 
and  which  was  given  in  our  Bulletin  No.  8.  last  year.  This  mixture 
was  tested  with  the  others  mainly  for  the  purpose  of  comparison.  The 
results  were  satisfactory  and  all  that  could  be  desired,  but  this  wash 
does  not  present  sufficient  advantages  over  others  which  are  simpler. 
For  example,  Mixture  No.  7,  containing  the  same  amount  of  sulphur 
and  less  of  lime,  but  no  salt,  and  which  was  boiled  for  only  35  minutes, 
was  fully  as  effective  against  the  scale  as  this  one.  We  have  not  taken 
into  consideration  the  difference  in  the  fungicidal  value  of  the  wash, 
which  may  possibly  vary  considerably  with  the  presence  or  absence  of 
salt.     This  point  will  be  discussed  upon  a  subsequent  page. 

Pl^AT  10.  MiXTURB  No.  ID. 

Lime 30  lbs. 

Sulphur  20  lbs. 

Salt 15  lbs. 

Water 60  gallons 

Boiled  35  minutes 

DILUTED  WITH  COLD  WATER. 
This  mixture  is  identical  with  No.  9  except  that  it  received  less  boil- 
ing and  was  diluted  with  cold  water  instead  of  hot.    The   results  ob- 
tained show  it  to  be  fully  as  efficient  as  where  dilution  was  made  with 
hot  water. 

Plat  i  i  .  Mixture  No.  i  i  . 

Lime 20  lbs. 

Sulphur 15  lbs. 

Salt 5  lbs. 

Water 50  gallons 

BOILED  30  MINUTES. 
DILUTED  WITH  COLD  WATER. 

In  this  experiment  we  attempted  to  use  the  least  amount  of  materials 
possible  and  still  secure  an  efficient  preparation ;  economy  of  time  in 
preparation  was  also  an  object.  In  the  preparation  of  the  above,  the 
desired  color  was  not  obtained  by  the  30  minutes  boiling  and  some  fears 
were  entertained  as  to  the  final  results.  At  the  time  of  first  examina- 
tion only  a  small  number  of  scales  were  found  alive  and  the  wash  was 
adhering  extraordinarily  well.  The  second  inspection  found  the  prep- 
aration still  adhering  to  the  bark  in  considerable  quantity  and  not  a 
single  living  scale  could  be  found.  The  third  examination,  June  28th, 
revealed  two  young  scales  upon  the  new  growth  of  a  single  tree,  and  it 
seems  quite  probable  that  this  was  due  to  re-infestation  from  untreated 
trees  near  at  hand.  The  results  with  this  mixture  were  even  better  than 
was  expected  and  the  outcome  further  indicates  that  5  pounds  of  salt  to 
each  50  gallons  of  water  is  fully  as  effectual  as  a  larger  amount.  It  fur- 
ther emphasizes  the  fact  that  cold  water  can   be   used  for    diluting  the 
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lime-suIphur  mixtures,  after  boiling,  with  as  good  results  as  when  hot 
water  is  used  for  this  purpose. 

Plat  12.  Mixture  No.  12. 

Lime 15  lbs. 

Sulphur 5  lbs 

Commercial  Caustic  Soda 5  lbs. 

Water 50  gallons 

We  experimented  with  a  large  number  of  different  methods  for  pre- 
paring this  mixture,  combining  the  various  ingredients  in  various  ways^ 
both  with  boiling  and  without.  Bj  following  the  usual  recommenda- 
ion — made  in  other  states— of  slaking  the  lime  and  sulphur  together 
and  then  adding  the  caustic  soda,  we  obtained  nothing  better  than  a 
thick,  brick-red  compound,  that  was  unsatisfactory  from  every  stand- 
point. It  is  unnecessary  to  discuss  the  various  processes  tested,  but 
the  following  method  of  combining  these  materials  was  found  to  be 
the   most  satisfactory. 

The  sulphur  was  iirst  mixed  into  a  paste,  in  an  iron  vessel,  with  a 
small  amount  of  boiling  hot  water.  The  caustic  soda  was  then  slowly 
added  and  the  mixture  kept  well  stirred,  boiling  water  being  added 
from  time  to  time  to  keep  it  from  getting  too  thick.  By  this  plan  all  of 
the  sulphur  was  dissolved,  giving  a  deep  brown-colored  liquid,  perfectly 
clear.  (The  heat  of  the  soda,  together  with  that  of  the  boiling  water 
was  found  just  about  sufficient  to  perfect  this  solution,  but  at  times  it 
might  be  necessary  to  heat  the  mixture  slightly  to  insure  perfect  solu- 
tion.) To  this  clear  brown  liquid,  the  stone  lime  was  added  and  the 
whole  kept  stirred  while  slaking.  As  soon  as  the  lime  was  entirely 
slaked  the  mixture  was  diluted  with  cold  water  to  the  required  amount 
and  was  applied  to  the  trees.  The  entire  time  consumed  in  making^ 
this  mixture,  including  time  necessary  for  diluting,  was  but  eight  min- 
utes. The  final  mixture  secured  had  a  yellowish-green  color,  in  no 
way  distinguishable  from  the  regular  lime-sulphur  washes  made  by 
long  continued  boiling.  It  was  thought  that  possibly  the  heat  evolved 
by  the  slaking  lime  could  be  used  to  further  aid  in  dissolving  the  sul- 
phur but  this  was  not  found  to  be  the  case.  Where  lime  was  added  to 
the  mixture  of  sulphur  and  soda,  before  absolutely  all  of  the  sulphur 
was  dissolved,  the  greater  part  of  the  sulphur  almost  immediately  re- 
turned to  its  original  form,  and  less  of  it  remained  in  solution  after  the 
lime  was  added  than  before.     The  key  to  successful  preparation  lies  in 

the  COMPLETB   SOLUTION  OF  THE  SULPHUR  WITH    THE    CAUSTIC    SODA,. 
BEFORE  THE  LIME  IS  ADDED. 

This  wash  was  applied  to  the  trees  upon  March  3rd,  and  as  many  of 
the  buds  were  open  at  this  time,  injury  was  expected.  Later  examina- 
tions showed  that  a  few  buds  were  injured,  but  the  injury  was  much 
lighter  than  anticipated.  At  first  examination  the  wash  was  adhering 
well;  per  cent,  of  live  scale  not  estimated.  The  second  examination 
revealed  only  a  few  adults  alive  and  much  of  the  mixture  still  adhered  to 
the  bark.  At  this  time  no  young  had  appeared.  At  the  time  of  third 
inspection  a  very  few  live  adults  and  partially  developed  young  scales 
were  found. 

In  the  preparation  of  this  mixture,  the  writers  had  expected  that  the 
caustic  soda  would  itself  have  some  effect  upon  the  scale,  hence  the 
relatively  small  amounts  of  lime  and  sulphur  that  were  used.  Later 
developments,  however,  showed  that  caustic  soda  by  itself  was  practi- 
cally worthless  so  far  as  being  a  scale  remedy  was  concerned.  (See 
notes  on  Plats  14  and  17  below.)  Doubtless  a  mixture,  similarly  pre- 
pared, containing  7  to  10  lbs.  of  sulphur  with  equal  amounts  of  caustic 
soda,  would  have  given  much  better  results. 

12 


Digitized  by 


Google 


Owing  to  the  cost  of  making,  this  limesulpur-soda  mixture  does  not 
commend  itself  to  the  commercial  grower,  but  for  the  small  otchardist 
or  the  party  desiring  to  treat  but  a  few  trees  upon  the  farm  or  on  town 
premises,  it  is  well  adapted  on  account  of  the  ease  and  rapidity  with 
which  it  can  be  prepared,  very  little  apparatus  being  necessary. 

PI.AT  13.  Mixture  No.  13. 

Lime 20  lbs. 

Sulphur 15  *• 

Salt 5  •• 

Water 50  gallons 

Boiled.  45  minutes. 
Diluted  with  cold  water. 

This  mixture  differs  from  No.  11  only  in  that  it  was  boiled  45  minutes 
instead  of  30,  until  the  desired  yellowish-green  color  was  obtained, 
The  results  were  not  noticeably  different  from  those  obtained  on  Plat 
II,  but  upon  this  result  alone  we  would  not  be  justified  in  suggesting 
the  use  of  lime-sulphur  compounds  with  insufficient  boiling. 

Plat  14.  Mixture  No.  14. 

Commercial  Caustic  Soda i  lb. 

Water  6  gallons. 

Early  in  the  present  year,  a  number  of  agricultural  papers  advocated 
the  use  of  caustic  soda  as  an  efficient  remedy  for  the  San  Jose  scale. 
The  first  of  these  articles  seems  to  have  appeared  in  the  January  (1904) 
number  of  the  Farm  Journal  and  was  supposedly  written  by  a  party  in 
California.  Great  claims  were  made  for  it,  and  a  number  of  agricultu- 
ral papers  copied  the  article  in  question,  with  the  result  that  a  number 
of  fruit  growers  attempted  its  use.  To  determine  its  value  in  this  con- 
nection, infested  trees  were  sprayed  by  us  with  the  above  strength. 
Upon  the  first  examination  a  considerable  number  of  the  scales  seemed 
to  be  dead,  but  the  second  examination  showed  that  while  a  large  num- 
ber of  dead  scales  had  sluffed  off  the  bark,  fully  6o9^of  those  remaining 
were  alive  and  young  lice  were  fairly  abundant.  The  third  examination 
failed  to  reveal  any  decrease  in  the  number  of  adult  insects  and  all  were 
breeding  freely.  Compared  with  untreated  trees  upon  the  check  plats, 
no  difference  in  degree  of  infestation  was  observable. 

Plat  15.  Mixture  No.  15. 

Lime  25  lbs. 

Sulphur 20    ** 

Copper  Sulphate 4    ** 

Water 60  gallons. 

Boiled  35  minutes. 
Diluteu  with  hot  water. 

In  this  mixture  copper  sulphate  was  substituted  for  salt,  as  a  good 
many  inquiries  have  come  to  us  regarding  whether  or  not  such  a  mixt- 
ure would  be  effective  against  the  San  Jose  scale.  The  mixture  given 
above  is  essentially  the  same  as  the  **Oregon  wash*'  except  that  th« 
amount  of  copper  sulphate  is  considerably  in  excess  of  that  used  in  the 
latter.  In  its  preparation  the  lime  was  slaked  in  the  usual  way  in  the 
boiling  mixture  of  sulphur  and  water.  The  copper  sulphate  (bluestone) 
was  dissolved  separately  in  hot  water  and  added  to  the  lime  and  sulphur 
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mixture,  the  whole  being  then  boiled  for  35  minutes.  At  the  end  of  35 
minutes  the  mixture  was  diluted  to  make  60  gallons  and  sprayed  while 
still  warm.  The  trees  shortly  after  spraying  presented  a  very  deep 
blue  color,  almost  black. 

The  notes  upon  this  plat  show  that  the  wash  adhered  remarkably 
well  up  to  the  date  of  the  second  examination  and  the  effect  upon  the 
scale  was  very  satisfactory.  At  the  last  inspection  June  28th,  only  an 
occasional  live  scale  could  be  found.  Upon  the  whole,  the  eflfects  of 
this  preparation  upon  the  scale  were  fully  as  good  as  where  the  reg- 
ular lime- sulphur-salt  wash  was  used.  However,  we  fail  to  s«-e  where 
any  advantage  can  result  from  the  use  of  this  mixture  over  other  and 
simpler  compounds.  In  the  first  place,  the  materials  cost  more  than 
those  for  the  lime-sulphur  mixture  or  the  lime-sulphur-salt.  No  in- 
creased effectiveness  against  the  scale  is  secured.  The  fungicdal  value 
of  this  mixture,  containing  the  bluestone,  is  little  if  at  all  greater  than 
that  of  the  lime-sulphur-salt.  Prof.  W.  M.  Scott  has  long  since 
demonstrated  that  the  lime-sulphur  salt  is  fully  as  effective  against  the 
peach-leaf  curl  diseases  as  is  strong  Bordeaux  mixture*  and  the  latter 
contains  considerably  more  bluestone  than  does  the  mixture  given 
above.  Prof.  C.  O.  Houghton  has  also  recently  shown  that  by  the  ad- 
dition of  any  considerable  amount  of  copper  sulphate  to  the  lime-sul- 
phur wash,  the  causticity  of  the  latter,  and  hence  its  effect  upon  the 
scale,  is  much  reduced.  + 

Plat  i6.  Mixture  No.  i6. 

Lime 25  lbs. 

Sulphur 20     ** 

Coal  tar i  gallon. 

Water 60  gallons. 

Boiled  30  minutes. 
Diluted  with  cold  water. 

This  mixture  was  tested  mainly  for  determining  whether  the  tar 
would  increase  the  adhesiveness  of  the  wash.  As  was  expected,  the 
wash  remained  upon  the  trees  for  a  long  time,  but  not  long  enough  so 
that  any  superiorly  for  it  in  this  regard  could  be  claimed  over  other 
lime-sulphur  mixtures.  For  some  reason,  injury  to  the  buds  by  this 
combination  was  much  greater  than  that  caused  by  any  other  mixture 
tested.  As  the  season  was  far  advanced  at  the  time  application  was 
made,  but  little  importance  can  be  attached  to  this  excessive  injury. 
The  effect  of  this  lime-sulphur-tar  upon  the  scale  was  uniformly  satis- 
factory but  upon  the  whole  this  preparation  does  not  present  any  ad- 
vantages over  the  simple  lime-sulphur. 

Plat  17.  Mixture  No.  17. 

Caustic  Soda i  lb. 

Water ro  gallons. 

No  effect  upon  the  scale  observable  at  any  lime. 

Leaving  out  of  consideration  caustic  soda  and  Kerr's 
Compound,  a  marked  uniformity  of  results  was  obtained 
with  all  the  above  mixtures.  Plat  No.  8,  upon  which  was 
used    a    mixture  containing    but    15  pounds    of   sulphur 

•  Bulletin  No.  «,  Ga.  State  Board  of  Entomology,  Jan.  1908. 
+  Bulletin  W,  Delaware  Experiment  Station. 
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to  each  sixty  gallons,  is  an  apparent  exception.  The 
amount  of  sulphur  in  this  wash  is  manifestly  too  small  to 
secure  satisfactory  results.  From  the  foregoing  notes  it 
will  be  noticed  that  all  compounds  containing  lime  and 
sulphur  gave  good  results,  but  that  compounds  not  con- 
taining these  two  materials  gave  uniformly  unsatisfactory 
results.  This  seems  to  be  accounted  for  by  the  prolonged, 
though  slow,  action  which  all  of  these  compounds  have 
upon  the  scale.  These  experiments  seem  to  show  quite 
conclusively  that  boiling  these  washes  from  30  to  35  min- 
utes (after  lime  has  been  slaked  in  the  hot  mixture  of  sul- 
phur and  water)  gives  as  effective  a  compound  as  where 
the  mixtures  are  boiled  for  an  hour  or  more.  That  these 
washes  may  be  safely  diluted  with  cold  water,  after  boil- 
ing, is  also  well  demonstrated.  From  the  list,  a  consid- 
erable number  of  combinations  might  be  safely  recom- 
mended for  winter  treatment  of  scale-infested  orchards. 
The  problem  resolves  itself  therefore  into  the  question  of 
what  remedies  are  most  economical  and  what  ones  are 
best  adapted  to  the  conditions  confronting  each  individual 
fruit  grower.  These  points  will  be  discussed  more  at 
length  on  a  subsequent  page  under  the  head  of '* Winter 
Washes  Specially  Recommended." 

Experiments  With  Stiminer  Washes. 

For  years  many  attempts  have  been  made  to  find  or  de 
vise  a  summer  treatment  for  the  San  Jose  scale,  which 
would  be  effective  and  which  would  at  the  same 
time  be  harmless  to  the  trees  while  in  an  active  growing 
condition.  The  best  of  these  preparations  cannot 
be  considered  more  than  partially  efficient,  and  the 
most  that  can  be  expected  of  them  is  to  check  the  breed- 
ing of  the  scale  for  a  short  time.  In  Georgia,  15  %  kero- 
sene emulsion  has  given  perhaps  as  good  results  as  any 
summer  wash,  but  even  with  this  preparation  there  is  a 
great  variation  in  the  results  obtained,  even  when  the 
emulsion  is  properly  made.  Summer  treatment  with  me- 
chanical mixtures  of  oil  have  been  advocated  at  times  but 
such  applications  are  dangerous  in  the  extreme  owing  to 
the  almost  tola)  impossibility  of  securing  accurate  propor- 
tions   of  oil    and  water.     Kerosene  emulsion  is  the  safest 
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form  in  which  to  apply  this  material,  but  as  stated  above, 
the  results  have  been  so  variable  that  during  the  past  year, 
this  Department  has  recommended  kerosene  emulsion  only 
under  exceptional  circumstances.  To  test  a  number  of 
preparations,  regarding  which  we  have  received  many 
inquiries,  the  experiments  with  summer  washes  were 
undertaken.  It  was  our  intention  to  use  a  15  %  kerosene 
emulsion  as  the  standard  for  comparison  in  these  experi- 
ments, but  as  will  be  noted  below,  this  emulsion  gave 
about  as  unsatisfactory  results  as  any  ot  the  other  com- 
pounds. 

The  summer  experiments  were  made  July  28th  and 
29th,  about  two  weeks  after  the  peaches  were  picked,  in 
a  small  peach  orchard  belonging  to  the  Ohio  Fruit  Land 
Co.,  at  Myrtle,  Ga.  The  first  examination  of  the  treated 
plats  was  made  on  August  22nd,  and  although  it  had  been 
our  intention  to  make  several  examinations  during  the 
balance  of  the  season,  the  poor  results  obtained  mi^de 
further  examinations  unnecessary.  These  experiments 
developed  nothing  but  negative  information — they  simply 
show  that  failure  may  be  expected  from  summer  treat- 
ment with  the  materials  and  compounds  listed  below.  Our 
only  excuse  for  recording  them  here  is  to  warn  the  fruit 
grower  as  to  what  he  may  expect  if  he  undertakes  their 
use.  The  majority  of  the  trees  treated  in  these  experi- 
ments were  Elbertas. 

P1.AT  18.  Kerosene  Emui^sion,  15%. 

Whale  Oil  Soap 1^  lbs. 

Kerosene 1}4  gallons. 

Water 8>^  gallons 

This  emulsion  was  made  in  the  usual  way,  by  dissolving  the  soap  in 
two  gallons  of  hot  water,  adding  this  solution  to  the  kerosene  and  pump- 
ing this  mixture  back  into  itself  rapidly  for  ten  minutes.  Water  was 
then  added  to  make  ten  gallons.  The  emulsion  was  carefully  prepared 
and  the  trees  were  thoroughly  drenched  with  it,  but  the  result  was  an 
entire  failure.  When  examined  August  22nd  the  trees  were  covered 
with  fully  as  much  live  scale  as  were  untreated  liees  near  at  hand. 
There  was  no  injury  to  the  foliage. 

Plat  19. 

Whale  Oil  Soap  (Good's  Caustic  Potash) i  lb 

Water 2  gallons. 

It  will  be  noted  that  this  formula  is  considerably  stronger  than  is 
usually  recommended  for  summer  treatment  of  the  scale,  a  strength  of 
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Fig.  8.  PLUM  PULVINARTA.  Piitvinarfa  amygdali,  upm  plum  leaves.  This 
ecale-lnsect  passes  the  winter  as  partially  frrown  Individuals  upon  the  bark  of 
I>each  and  plum  trees  in  certain  sectitns.  The  winter  spiaylng  measures  herein 
4ulvocated  for  San  Jose  Scale  are  effective  against  this  pest  also. 
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I  pound  to  each  to  4  or  5  gallons  beings  common!j  suggested.  No  injury 
to  foliage  resulted.  A  few  of  ihe  young  crawling  lice  may  have  been 
killed  by  direct  contact  when  the  wash  was  applied,  but  when  the  tree« 
were  examined  August  23nd  both  adiilts  and  young  were  fully  as  abun- 
dant here  as  on  the  untreated  trees. 

Plat  20. 

Tobacco  Whale  Oil  Soap  (Good'g) i  lb. 

Water 2  gallons. 

The  result  of  spraying  with  this  soap  was  identically- the  same  as  in  the 
case  of  Plat  19.  The  foliage  was  apparently  not  injured — neither  wa» 
the  scale. 


Plat  21. 


Kilscale i  gallon. 

Wafer 25  gallons. 


**Kilscale"  is  a  compound  manufactured  by  the  Thomson  Chemical 
Co.,  of  Baltimore,  Maryland,  and  it  has  been  suggested  as  a  possible 
summer  remedy  for  the  San  Jose  scale.  The  manufacturers  represent 
it  to  contain  the  essential  ingredients  of  a  regular  lime-sulphur-salt 
wash,  in  a  highly  condensed  form,  and  that  when  diluted  perdirections 
is  equally  as  effective  as  the  lime  sulphur-salt  wash  prepared  in  the 
usual'way.  The  effects  on  the  foliage,  ol  spraying  with  Kilscale  at 
above  strength,  were  very  pronounced.  When  the  trees  were  examin- 
ed, fully  60^  of  the  leaves  had  fallen  off  and  those  remaining  upon  the 
trees  were  severely  scorched  and  shot-holed.  A  close  examination  of 
the  scale  showed  about  25%  killed,  but  plenty  of  live  scale  remained 
and  the  young  lice  were  quite  abundant. 

Plat  22, 

Kilscale i  gallon. 

Water 40  gallons. 

At  this  strength,  Kilscale  caused  only  about  15%  of  the  leaves  to  fall, 
but  the  remaining  foliage  was  severely  shot-holed.  The  effect  upon  the 
scale  was  practically  nil^  although  a  few  young  may  possibly  have 
been  killed  at  the  time  of  spraying. 

Plat  23. 

Kilscale i  gallon 

Water 50  gallons 

Reduced  to  1-50,  Kilscale  did  not  seriously  injure  the  foliage.  All 
leaves  were  more  or  less  shot-holed,  giving  the  trees  a  ragged  appear- 
ance.    No  apparent  effect  upon  the  scale. 

Plat  24. 

Kerr's  Compound i  gallon 

Water   20  gallons 

This  same  strength  of  Kerr's  Compound  was  tested  as  a  winter  wash 
(See  Plat  4,  p.  8)  with  unsatisfactory  results,  but  it  was  hoped  that  it 
would  partially  redeem  its  reputation  as  a  summer  treatment.  The  fo- 
liage was  not  injured  but  the  numbers  of  the  scale  insects  were    not  ap- 
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preciably  diminished.  When  examined  August  23nd  all  adults  seemed 
alive  and  healthy  and  the  trees  were  covered  with  crawling  larvae.  In 
another  orchard,  that  of  Mr.  O.  R.  Flournoy  at  Fort  Valley,  the  same 
strength  of  Kerr's  Compound  was  tested  upon  badly  infested  plum 
trees.  Examinations  by  the  writers,-  of  this  orchard  during  the  sum- 
mer, did  not  indicate  that  the  preparation  had  been  anjr  more  ef- 
fective here  than  in  our  experiments  at  Myrtle. 

Plat  25. 

Kerr's  Compound i  gallon 

Water 40  gallons 

No  injury  to  foliage.     No  perceptible  effect  upon  the  scale. 

Plat  26. 

Pixoline i  gallon 

Water 20  gallons 

Pixoline  is  a  pine  tar  product  manufactured  by  the  Frederic  Dis- 
infectant Co.,  of  Atlanta,  and  was  thought  by  the  manufacturers  to 
be  worthy  of  trial  as  a  summer  spray  for  San  Jose  scale.  At  this 
strength,  Pixoline  did  not  injure  the  trees  or  foliage.  Nor  was  pny 
effect  upon  the  scale  perceptible. 

Plat  27. 

Pixoline i  gallon 

Water. ...  40  gallons 

Harmless  to  both  trees  and  scale-insects. 


Plat  28. 


Zenoleum i  gallon 

Water 20  gallons 


Zenoleum  is  a  liquid  disinfectant  manufactured  by  the  Zenner  Disin- 
fectant Co.  While  so  far  as  we  are  aware,  they  do  not  recommend 
Zenoleum  as  a  scale  remedy,  still  they  were  desirous  of  having  it  test- 
ed as  such  and  it  was  accordingly  included  in  our  experiments.  At 
above  strength  it  proved  harmless  to  the  foliage,  but  had  no  apparent 
effect  upon  the  scale. 

Plat  29. 

Kerr's  Compound i  gallon 

Water .  .10  gallons 

As  Kerr's  Compound,  diluted  i  to  20,  gave  such  unsatisfactory  re- 
sults as  a  winter  wash,  and  as  little  more  could  be  expected  of  it  as  a 
summer  treatment  at  the  same  strength,  it  was  decided  to  test  it  at  i 
to  10.  Even  at  this  strength  it  did  not  injure  the  foliage,  but  its  ef- 
fect* upon  the  San  joae  scale  was  no  more  in  evidence  than  when  it 
was  used  at  a  weaker  strength. 

Of  all  the  mixtures  tested,  none  gave  even  prom- 
ising results.  Kilscale,  the  only  material  tested  that  ap- 
parently had  any  material  effect  upon  the  scale,  injures 
the  foliage  to  such  an  extent  that  as  a  summer    treatment 
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it  cannot  be  endorsed.  The  failure  of  the  kerosene 
emulsion  to  be  more  effective  may  be  due  in  part  to  the 
use  of  a  poor  quality  of  kerosene,  as  that  used  was  pur- 
chased from  a  rural  grocery  store.  Upon  the  whole,  we 
are  obliged  to  discourage  summer  treatment  and  urge  the 
fruit  grower  to  spray  his  trees  thoroughly  during  winter, 
thus  making  unnecessary  any  summer  treatment.  In  the 
case  of  infestations  which  are  discovered  in  mid-summer 
and  in  which  the  trees  are  so  thoroughly  infested  as  to 
make  it  improbable  that  they  will  survive  until  winter, 
we  suggest  a  thorough  white-washing  of  the  trunks  and 
lower  limbs  with  the  lime-sulphur-salt  wash,  as  first  ad- 
vocated by  Prof.  W.  M.  Scott.  This  will  effectually 
clean  off  these  portions  of  the  tree  and  give  the  tree  a 
much  better  opportunity  to  withstand  the  scale  attacks 
until  winter,  when  thorough  treatment  can  be  given.  In 
thus  white-washing  the  trunks  and  bases  of  limbs,  the 
^wash  must  not  be  allowed  to  get  on  the  fruit  or  foliage. 
We  are  not  inclined  to  endorse  any  other  summer  treat- 
ment, and  this  white-washing  treatment  is  suggested  only 
for  the  special  cases  mentioned.  The  truit  grower  who 
knows  that  his  orchard  is  infested  with  San  Jose  scale, 
and  who  neglects  to  give  it  the  proper  winter  treatment, 
will  only  be  disappointed  if  he  expects  the  entomologists 
to  come  to  his  rescue  in  the  following  July  or  August, 
when  his  trees  are  rapidly  succumbing  to  the  attacks  of 
the  scale. 

Winter  Washes  Specially  Recommended. 

As  a  result  of  the  experiments  given  upon  previous 
pages,  together  with  extended  experience  in  commercial 
orchards  in  various  parts  of  the  state,  we  feel  justified  in 
giving  special  prominence  to  the  three  mixtures  given 
below,  as  suitable  winter  treatments  for  scale-infested 
orchards. 

The  Lime-Sulphur  Wash. 

Lime 21  lbs. 

Sulphur     ....      18  lbs. 
Water     ....       50  gallons. 

Mix  the  sulphur  into  a  paste  with  a  small  amount  of 
water  and  then  add  to  about  15  gallons  of  boiling  hot  wa- 
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ter  in  an  iron  kettle  (or  in  the  boiling  tank,  if  steam  is- 
used)  and  stir  thoroughly.  Have  this  mixture  at  the 
boiling  point  and  add  the  stone  lime.  While  the  lime  is 
slaking,  keep  the  entire  mass  thoroughly  stirred  so  that 
as  much  as  possible  of  the  heat  caused  by  the  slaking 
lime  may  be  utilized  in  dissolving  the  sulphur.  Boil  vi- 
olently for  not  less  than  35  minutes.  This  boiling  should 
be  continued  until  the  mixture  is  of  a  dirty  yellowish- 
green  color.  This  wash,  when  sufficiently  boiled,  gives 
the  trees  a  bright  green  color  immediately  after  spraying. 
When  dry,  the  sprayed  trees  become  as  white  as  they 
would  be  if  painted  with  white  lead.  Water  may  have  to 
be  added  from  time  to  time  during  the  boiling  process  to 
prevent  the  mass  from  becoming  too  thick.  When  the 
desired  color  is  secured,  dilute  with  either  cold  or  hot 
water  to  make  50  gallons.  The  mixture  is  now  ready  for 
spraying  upon  the  trees  and  it  will  be  found  to  spray  most 
readily  if  used  before  it  cools  to  any  considerable  ex- 
tent. While  spraying,  the  mixture  should  be  kept  well 
agitated.  Upon  cooling,  crystals  will  separate  out,  not 
only  making  the  solution  less  effective  but  also  tending  to 
clog  the  pumps.  In  case  a  portion  of  the  mixture  re- 
mains over  night  and  the  crystals  form  in  it,  they  can  be 
again  dissolved  by  re-heating.  This  re-heated  material 
can  be  sprayed  without  difficulty.  While  we  do  not 
commend  the  reheating  of  this  wash  except  when  neces- 
sary it  will  probably  be  advisable  to  re-heat  rather  than 
throw  away  any  of  the  material. 

This  wash  is  made  with  as  small  amount  of  material  as 
we  believe  it  possible  to  use  and  still  secure  uniformly 
good  results.  This  wash  will  be  found  equally  effective 
against  scale  in  all  parts  ol  the  state,  but  for  the  peach 
orchards  of  North  Georgia  we  suggest  the  lime-sulphur- 
salt  mixture  given  below.  The  lime-sulphur  wash  is  pre- 
eminently adapted  to  the  use  of  the  fruit  growers  in  Mid- 
dle and  South  Georgia. 

The  Limk-Sulphur  Saw  Wash. 

Lime 21  lbs. 

Sulphur     .     .      .      .      18  lbs. 

Salt 5  lbs. 

Water 50  gallons. 

This  wash  is  prepared  in  the  same   way   as   the    lime- 
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sulphur  wash,  and  the  salt  added  to  the  boiling  mixture 
as  soon  as  the  slaking  of  the  lime  is  complete.  Where  a 
good  head  of  steam  is  available  for  boiling,  the  desired 
color  is  often  attained  by  20  minutes  of  violent  boiling. 
The  fruit  grower  will  with  a  little  experience  be  able  to 
tell  when  the  wash  has  been  sufficiently  boiled.  The 
color  of  the  mixture  should  be  depended  upon,  rather 
than  the  time  of  boiling.  Where  there  is  any  question 
about  this  point,  the  boiling  should  be  continued  for  an 
hour  or  more.  There  is  no  possibility  of  boiling  the 
wash  too  much  and  it  is  best  to  err  upon  the  safe  side. 

There  is  some  question  as  to  whether  the  lime-sulphur 
wash  alone  has  as  great  a  fungicidal  value  as  when  the 
salt  is  added  to  it.  We  do  know  that  an  early  February 
application  of  the  lime-sulphur-salt  will  prevent  the 
peach  leaf  curl,  but  we  do  not  have  any  positive  data  on 
this  point  for  the  lime-salphur  alone.  For  the  present  at 
least,  we  suggest  the  use  of  the  lime-sulphur-saU  for  the 
North  Georgia  orchards,  in  order  that  the  leaf  curl  may 
be  controlled  with  certainty,  by  the  same  application  that 
controls  the  San  Jose  scale. 

The  Lime-Sui<phurSoda  Wash. 

Lime 16  lbs. 

Sulphur 8  lbs. 

Commercial  Caustic  Soda     .     .    8  lbs. 
Water 50  gallons. 

Mix  the  sulphur  into  a  thick  paste  with  a  small  amount 
of  BOILING  HOT  Water.  Then  add  the  caustic  soda  slow- 
ly (do  not  dissolve  the  soda  in  water)  keeping  the  mixt- 
ure thoroughly  stirred.  A  brick-red  color  will  appear 
almost  at  once.  Continue  the  addition  of  the  soda,  and 
continue  stirring,  adding  small  amounts  of  hot  water  as 
may  be  necessary  to  prevent  the  mixture  getting  too 
thick.  The  soda  should  dissolve  all  of  the  sulphur  in  a 
few  minutes,  producing  a  clear  deep  red  liquid.  Unless 
the  liquid  is  entirely  clear,  with  no  particles  ot  undis- 
solved sulphur  remaining,  the  mixture  must  be  heated 
until  all  sulphur  is  dissolved.  It  is  absolutely  imper- 
ative Ti>AT  ALL  SULPHUR  BE  DISSOLVED  AND  A  CLEAR 
LIQUID  OBTAINED,  BEFORE  THE  LIME  IS    ADDED.       To  the 
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•clear  liquid  described,  add  the  stone  lime,  previously 
weighed  out,  and  while  it  is  slaking  keep  well  stirred. 
The  completed  preparation  will  have  the  familiar  yellow- 
ish-green color  characteristic  of  the  lime-sulphur  prepar- 
ations. Dilute  with  cold  water  to  the  desired  point  and 
spray  at  once. 

This  wash  is  too  expensive  for  general  use  in  large  or 
commercial  orchards,  but  is  well  adapted  to  those  cases 
where  but  a  few  trees  are  to  be  treated,  as  is  often  the 
case  upon  city  or  town  premises.  The  effect  upon  the 
scale  by  this  wash,  is  not  as  good  as  the  regular  lime- 
sulphur  wash,  and  in  the  case  of  badly  infested  trees 
therefore,  two  sprayings  should  always  be  given,  the  first 
in  December  and  the  second  in  February  before  the  buds 
open. 

When  and  How  to  Spray. 

Regardless  of  which  of  the  above  mixtures  may  be 
used,  badly  infested  orchards  should  receive  two  thorough 
sprayings  during  the  winter.  The  first  spraying  should 
be  during  December,  while  the  second  should  be  in  Feb- 
ruary. The  latter  spraying  must  be  completed  before 
THE  BUDS  COMMENCE  TO  OPEN.  Theoretically,  the  later 
this  spraying  is  done,  the  more  pronounced  will  be  its  ef- 
fect upon  the  scale,  for  the  longer  will  the  wash  remain 
upon  the  trees  after  the  scale  begins  breeding.  Howev- 
er, the  fruit  grower  must  time  his  spraying  operations 
well  in  order  to  finish  this  February  spraying  before  the 
buds  have  advanced  to  the  point  where  they  will  be  in- 
jured by  the  wash.  The  latest  date  at  which  this  spray- 
ing can  be  done  with  safety  varies  greatly  with  the  sea- 
sons and  varies  in  different  parts  of  the  state.  In  Middle 
Georgia  it  is  best  to  figure  upon  having  this  spraying 
completed  by  February  20th,  while  north  ot  Atlanta  it  is 
not  infrequently  the  case  that  this  spraying  can  be  con- 
tinued safely  until  as  late  as  March  4th.  The  individual 
Iruit  grower  must  judge  as  to  the  development  of  the 
fruit  buds  and  be  governed  accordingly.  In  orchards 
but  slightly  infested  the  February  spraying  alone,  if 
thoroughly  done,  will  be  sufficient  to  hold  the  scale  in 
control  imtil  the  following  winter. 

In  spraying  an  infested  orchard,  every  tree  should  be 
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sprayed.     It  has  been  demonstrated  time  and  again    that 

TO  SPRAY  ONLY  THOSE    TREES    SHOWING    INFESTATION    IS 

FALSE  ECONOMY.  A  tree  that  bears  but  a  few  individual 
scales  this  winter,  may  become  entirely  incrusted  with 
scale,  and  its  vigor  seriously  impaired  by  next  winter,  it 
allowed  to  remain  unsprayed.  The  spraying  should  be 
thorough  over  the  entire  orchard  whether  scale  is  to  be 
found  in  all  parts  or  not.  It  is  interesting  to  note  in  this 
connection,  that  many  of  our  leading  peach  growers, 
among  them  Mr.  J,  H.  Hale,  assert  that  the  beneficial 
effects  upon  the  trees  of  spraying  with  the  lime-sulphur 
wash  are  more  than  sufficient  to  pay  for  the  cost  of  prep- 
aration and  application,  even  where  San  Jose  scale  is  not 
present. 

Each  tree  should  be  sprayed  thoroughly.  By  a 
"thorough"  spraying  we  mean  that  every  particle  of 
bark  above  ground  must  be  coated.  When  the  trees  have 
<iried,  after  the  first  spraying,  the  points  and  twigs  that 
have  been  missed  are  easily  detected,  and  where  there  is 
any  marked  infestation  of  the  orchard,  the  latter  should 
be  gone  over  carefully  a  second  time  and  all  these  bare 
spots  "touched  up." 

Equipment  for   Boiling  and  Sprajring. 

For  small  orchards  the  lime-sulphur  washes  can  be 
prepared  in  iron  kettles,  arranged  over  a  brick  arch. 
For  convenience,  where  there  are  many  trees  to  be 
«prayed,  these  kettles  should  be  of  not  less  than  60  gal- 
lons capacity.  While  it  is  possible  with  two  such  kettles, 
or  even  one,  to  prepare  the  wash  for  a  good-sized  or- 
chard, still  the  use  of  steam  for  boiling  is  so  much 
more  rapid  and  economical  that  the  average  orchardist 
will  find  it  profitable  in  the  end  to  equip  himself  with  a 
steam  boiling  plant.  The  size  and  capacity  of  this  plant 
"will  depend  mainly  upon  the  size  of  the  orchard.  A 
boiling  outfit  of  this  kind  is  shown  in  figure  4,  to  give  an 
illustration  of  the  general  plan  followed  in  arranging 
tanks,  pipes,  etc.  The  individual  will  readily  modify 
this  plan  to  suit  his  own  conditions  and  facilities. 

In  the  first  place  it  is  important  that  this  plant  be  loca- 
ted in  or  near  the  orchard,  or  at  some  central  point  which 
is  readily  accessible  to  the  orchards  to  be  sprayed.    It   is 
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equally  important  that  the  outfit  be  located  at  a  suitable 
water  supply.  If  water  from  an  elevated  tank  or  from 
town  waterworks  can  be  utilized,  so  much  the  better. 
Failing  this,  the  plant  should  be  located  at  a  spring,  well, 
or  stream  of  clear  water,  in  order  that  the  water  may  be 
delivered  to  the  boiling  tanks  by  a  steam  jet,  thus 
saving  the  time  and  labor  necessary  to  handle  it  with 
buckets.  An  equally  important  point  is  to  have  the  ele- 
vated platform,  upon  which  the  boiling  tanks  are  located, 
at  least  six  feet  above  the  ground,  so  that  the  mixture 
after  being  boiled  can  be  drawn  off  directly  into  the 
spraying  tanks  or  barrels.  Almost  any  boiler  of  suffi- 
cient steaming  capacity  can  be  utilized  for  furnishing 
the  steam.  Boilers  located  at  cotton  gins,  saw-mills, 
etc,,  are  often  made  use  of  by  placing  this  boiling  out- 
fit near  them  and  makingr  the  necessary  connections. 
Portable  boilers,  such  as  are  used  for  sawing  wood,  or 
as  traction  engines,  can  be  utilized  to  good  advantage. 
For  a  small  boiling  outfit  a  good  steam  feed-cooker  will 
answer  the  purpose  very  well.  For  boiling  the  mixture,, 
either  barrels  or  tanks  can  be  used.  If  tanks  are  decided 
upon,  these  should  not  exceed  150  gallons  capacity  under 
any  circumstances.  The  larger  the  boiling  receptacle  the 
more  stirring  will  be  necessary.  Upon  the  whole  it  is 
usually  better  to  use  a  large  number  of  100  gallon  tanks 
or  of  50  gallon  barrels  than  to  use  fewer  and  larger 
tanks.  Added  convenience  in  preparing  small  amounts 
of  the  wash  is  also  secured  where  barrels  are  utilized. 
A  separate  globe  valve  should  control  the  steam  supply 
to  each  barrel  or  tank.  Particular  attention  is  called  to- 
the  cross-arms  **a"  in  the  Figure.  These  cross-arms  de- 
liver the  steam  at  several  points  near  the  bottom  of  the 
barrel  and  this  assists  very  materially  in  keeping  the 
mixture  stirred  up.  The  cross-arms  have  one-eighth  inch, 
holes  bored  in  them  for  the  escape  of  steam.  Each  bar- 
rel should  also  have  its  outlet  pipe  controlled  with  a  globe 
valve.  It  is  convenient  to  have  all  the  outlets  open  into 
a  common  discharge  pipe  as  shown  in  the  Figure.  In 
this  way  the  material  can  be  drawn  off  trom  any  one,  or 
from  all  of  the  tanks  at  one  time. 

While  the  Figure  represents  only  a  single  water-supply 
pipe  with  hose  attached,  for  delivering  water  to  the  vari- 
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ous  barrels,  it  is  a  simple  matter  to  furnish  a  water  supply 
pipe  for  each  barrel  or  tank.  Mr.  J.  H.  Hale,  at  his  Fort 
Valley  (Ga.)  orchard  has  adopted  the  novel  plan  of  con- 
necting his  water  supply  pipe  with  the  common  outlet  pipe 
(corresponding  to  **F"  in  Fig.  4.)  and  by  this  arrangenrient 
can  fill  any  one  or  all  his  barrels  without  extra  piping. 
While  but  four  barrels  are  represented  in  our  Figure, 
still  the  individual  grower  will  enlarge  his  plant  to  the 
capacity  needed  and  will  also  add  such  other  conveniences 
as  may  seem  desirable.  A  set  of  scales  upon  the  same 
platform  with  the  boiling  tanks  is  convenient,  as  are  also 
steps  for  getting  on  or  oft' the  platform.  The  entire  outfit, 
including  boiler,  can  be  covered  with  a  shed  and  a  store- 
room for  lime,  sulphur,  etc.,  can  be  added  upon  a  level 
with  the  platform,  thus  facilitating  the  handling  of  the 
materials. 

The  spraying  outfit  to  be  used  will  depend  largely  upon 
the  size  of  the  orchard  to  be  sprayed.  In  the  case  of  very 
large  commercial  orchards,  wagon  tanks,  holding  from 
200  to  250  gallons,  should  be  used.  These  tanks  can  be 
purchased  from  any  of  the  manufacturers  of  good  spray- 
ing apparatus  at  prices  ranging  from  $10  to  $20,  and 
these  tanks  can  be  used  upon  any  ordinary  farm  wagon. 
For  winter  work  wagons  with  broad  tires  are  preferable. 
The  necessary  pump,  hose,  extension  pipes  and  nozzles 
to  go  with  such  a  wagon  tank  will  cost  from  $12.00  to 
$20.00,  depending  upon  make,  etc. 

For  small  orchards  of  10,000  trees  or  less,  barrel 
pumps  answer  well.  Good  pumps  of  this  style,  mount- 
ed in  sound  barrels  of  50  gallons  capacity,  complete 
with  hose,  agitator,  extension  pipes,  and  nozzles 
can  be  purchased  at  from  $14.00  to  $20.00 each.  Such  an 
outfit  is  shown  in  Figure  5.  *  It  is  only  necessary  to 
place  such  a  pump  in  a  light  wagon  and  it  is  read}''  for 
use.  For  winter  spraying  in  Georgia  peach  orchards 
every  pump  should  be  equipped  with  two  leads  of  hose, 
^ach  not  less  than  twenty  feet  in  length.  Where  the  trees 
are  planted  far  apart,  30-foot  lengths  of  hose  are  even 
better,  enabling  the  men  to  get  around   the  trees  readily 

*  The  outfit  shown  was  photOKraphed  during  some  experimental  work  in  early 
summer,  and  the  tre^-s  are  shown  in  foliage.  The  pump  was  at  the  time  b«*ing 
used  for  spraying  Bordenux  mixture,  but  the  pame  outfit  is  equally  adapted  to 
winter  work  with  the  lime-sulphur  preparations. 
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and  to  good  advantage.     Each  line  of  hose  should  have 
fitted  to  it  a  6-foot  extension   rod,  at  the  end  of  which  is 
the  Vermorelor  Mistry  nozzle.     These  extension  rods  are 
rf^adily  made  by  any  blacksmith   from   quarter-inch  gas- 
pipe.     A  stop-cock  at  the  lower  end  of  this  extension  rod 
(at  its  junction   with  the  hose)     is   also  a  great  conven- 
ience, in   order  that  the   operator  may   turn  off  the  flow 
without  having  to  reach   or  handle  the  nozzle.      We  have 
heard  some  complaints  about    the    difficulty    of  spraying 
with  the  lime-sulphur  washes  on  account  of  the  hands  and 
face    bacoming    sore  as    a    result    of  the  caustic  proper- 
ties of  the  wash.     If  extension   pipes,   long  leads  of  hose, 
and  reasonable  care  are  used,  there  will  be  but  a  minimum 
ot  difficulty  from  this  source.     Where  extension  pipes,  or 
suitable  substitutes  therefor,  are  not  used  and  the  operator 
must   work    with    his    hands    actually  holding  the  nozzle 
itself,  sore  hands  will  result  as  a  matter   of  course.     The 
long    leads   of  hose  enable  the  operator  to  work  at  some 
distance  from  the  wagon,  so  that  the  spray  is  not  blown 
upon  the  team  or  upon  the  man  working  the  pump.     If  the 
hose  connections  are  kept  tight  there  is  no  reason  why  the 
workmen  should  continually  have  their  gloves  and  clothes 
saturated  with  the  mixture.       In  spraying  when  there  is  a 
breeze,  the  team  should  always  be  driven  against  the  wind 
or  diagonally  against  it,  so  that  the  sjM-ay    is   blown    from 
the  team  and  wagon  instead  of  towards  them.  Additional 
protection  can  be  secured  for  the  workmen  by  having  them 
wear  slickers  or  suits  of  oil-skin.     Rubber  gloves  have  of- 
ten been  suggested  for  protecting  the  hands  but  we  have 
found  it  almost  impossible   to  secure    rubber    gloves    that 
would    last  any    length    ot   time.     The  cheapest  leather 
gloves  obtainable,  thoroughly   saturated  before    use    with 
lubricating  oil,  will  be   found  the  cheapest  and  most  ser- 
viceable.    The  faces  of  workmen    can    be    protected    by 
canvas  masks  if  necessary  and  the    caustic    action    of  the 
wash  may  be  lessened  by  liberal  applications  of  vaseline 
or  petrolatum  to  the  skin.     Precautions  of  this  kind   are 
almost   an    absolute  necessity    when  colored  laborers  are 
employed,  as  they  will  usually  persist  in  spraying  against 
the  wind  anyhow,  in  spite  of  all  advice  that  may  be  given 
Ihem. 

Suitable  strainers  must  be  provided   for  all  pumps,  and 
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the  wash,  as  it  comes  from  the  boiling  tanks,  thoroughly- 
strained  before  being  placed  in  the  spray  tank.  Copper 
strainers  cannot  be  used  for  this  purpose.  The  strainers 
must  be  of  iron  or  brass. 

For  small  or  family  orchards  a  bucket  pump  and  a  two- 
gallon  pail  will  answer  the  purpose.  Such  a  bucket  pump 
should  always  be  equipped  with  not  less  than  ten  feet  of 
hose  if  anything  larger  than  small  shrubs  are  to  be  spray- 
ed. With  the  short  3-foot  piece  of  hose  usually  furnished 
by  the  manufacturers  with  these  pumps,  it  is  impossible  to 
properly  spray  an  average  sized  peach  or  plum  tree.  These 
bucket  pumps  can  be  bought  at  prices  ranging  trom  $6.00 
to  $9.00. 

In  handling  the  lime-sulphur  mixtures,  copper  vessels 
and  apparatus  must  be  entirely  avoided,  as  the  wash  has  a 
marked  corrosive  action  upon  the  copper.  The  ordinary- 
copper  knapsack  pump  cannot  be  used  as  it  will  be  eaten 
up  in  a  tew  days  time.  Iron  vessels  and  apparatus  should 
be  used  as  far  as  possible.  The  wash  acts  slowly  upon 
brass,  but  its  action  upon  the  better  makes  of  barrel  pumps 
will  not  be  appreciable  if  these  latter  are  thoroughly  rinsed 
out  with  clear  water  each  night.  At  the  close  of  the 
spraying  season  of  course  the  entire  pump  should  be  thor- 
oughly cleaned,  all  parts  well  oiled,  and  the  pump  kept 
under  suitable  cover  until  again  needed. 

Dipping  Trees  in  a  Lime-Snlphur  Wash  Before  Planting. 

A  considerable  number  of  fruit  growers  have  adopted 
the  plan  of  dipping  their  peach  and  plum  trees  in  solu- 
tions of  lime  and  sulphur,  made  in  the  usual  way,  before 
planting,  as  an  additional  precaution  against  the  San  Jose 
scale.  While  we  personally  know  of  many  thousand 
trees  that  have  been  dipped  in  this  way  before  planting, 
without  any  injury  resulting,  we  did  encounter  a  single 
case  during  the  past  winter,  in  which  marked  injury  fol- 
lowed. In  this  particular  case  2,000  peach  trees  were 
dipped  by  an  orchardist  who  is  well  known  for  his  ex- 
treme carefulness.  The  trees  were  dormant,  and  at  no 
time  were  they  exposed  to  drying  winds.  To  guard 
against  the  possibility  of  this  orchardist  having 
made  the  wash  too  strong  through  some  mistake,  we  per- 
sonally visited  his  orchard,  made  the  wash  ourselves,  and 
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dipped  more  trees  from  the  same  lot.  Injury  followed, 
and  the  most  careful  investigation  of  all  the  conditions, 
together  with  a  chemical  examination  of  the  lime  and  sul- 
phur used  (the  lime  and  sulphur  were  not  found  to  con- 
tain any  foreign  substance  to  which  the  injury  could  be 
attributed)  has  convinced  us  that  the  regular  lime-sulphur- 
salt  wash,  properly  prepared,  did  in  this  case  injure  the 
trees.  As  illustrating  a  case  of  safe  use  of  this  same  wash 
under  even  more  unfavorable  conditions,  we  take  the  lib- 
erty of  quoting  as  follows  from  a  letter  by  Mr.  J.  H.  Hale, 
dated  June  28th,  1904  : 

•'Replying  to  yours  of  the  21st  in  relation  to  dipping  nursery  trees  in 
lime  and  sulphur  wash  before  planting,  1  have  to  say  that  during  the 
season  of  1903  in  Connecticut,  we  dipped  about  3,000  peach  trees  and 
about  4,000  apple  trees  and  saw  no  ill  effects  whatever  from  it.  During 
April,  1904,  wc  dipped  about  6,000  apples  and  about  8,000  peach  trees. 
Perhaps  500  of  these  had  their  roots  dipped  and  the  balance  only  the 
body  ol  the  tree.  They  were  simply  dipped  in  barrels  of  mixture  con- 
taining 15  pounds  of  sulphur  and  20  pounds  of  lime  boiled  together  for 
about  40  minutes.  No  attempt  was  even  made  to  shake  off  the  material 
after  they  were  dipped  and  not  a  particle  of  harm  was  done  them  in  any 
way.  With  Prof.  Henry  of  the  Wisconsin  Experiment  Station,  we  also 
dipped  whole  branches  of  growing  trees  in  this  mixture  at  a  time  when 
(he  plum  buds  were  showing  considerable  white  and  the  peaches  show- 
ing pink.  I  supposed  of  course  that  we  had  killed  them,  but  these  blos- 
soms all  set  fruit  and  were  O    K.  when  I  left  home  a  week  ago." 

In  view  of  our  own  experience  with  injury  from  dipping 
trees,  we  cannot  for  the  present  recommend  the  practice. 
Dozens  of  fruit  growers  will  attest  to  the  safety  of  the  pro- 
ceeding, but  we  have  a  single  case  where  the  results  were 
otherwise,  and  until  we  have  determined  under  what  cir- 
cumstances or  conditions  such  injury  results  from  dipping, 
the  fruit  grower  must  do  such  dipping  upon  his  own  re- 
sponsibility. We  might  suggest  also  in  this  connection, 
that  where  trees  are  properly  fumigated  before  being 
planted  out,  there  is  but  little  advantage  to  be  gained  by 
dipping. 

Spray  Pumps  and  Materials.  ^ 

For  the  convenience  of  the  fruit  grower,  we  list  below 

*Tbe  list  of  manufacturers  and  dealers  here  Riven  is  solely  for  the  convenience  of 
fruit  growers  and  is  not  in  any  sense  an  advertisement  or  endorsement  of  the  par- 
t  ies  mentioned.  We  do  not  show  partiality  to  any  firm  or  dealer.  Other  firms  who 
wish  to  be  mentioned  in  future  lists  of  this  kind  can  have  their  addresses  included 
bv  communicating  with  us.  and  convincing  us  that  thej  are  handling  only  flrst- 
class  machinery  or  materials  at  reasonable  prices.  U  "^or  no  circumstances  will 
firms  be  mentioned  in  our  publications,  whose  dealir»;s  are  known  to  be  in  any 
way  questionable. 
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a  number  of  manufacturers  of  spraying  machinery,  deal- 
ers in  the  same,  etc . 

MANUFACTURERS  OF  SPRAYING  MACHINERY  : 

Goulds  Manufacturing  Co.,  Seneca  Falls,  N.  Y, 
The  Deming  Company,  Salem,  Ohio. 
Morrill  &  Morley,  Benton  Harbor,  Mich. 
Field  Force  Pump  Co.,  Elmira,  N.  Y. 
Myers  Pump  Co.,  Ashland,  Ohio. 
Geo.  H.  Stahl,  Quincy,  III. 
Spray-Motor  Co.,  Buffalo,  N.  Y. 

GEORGIA  DEALERS  IN  SPRAYING  MACHINERY  ! 

Beck  &  Gregg  Hardware  Co,,  Atlanta,  Ga. 
P.  J.  Berckmans  Co.,  Augusta,  Ga. 
Mallary  Mill  Supply  Co.,  Macon,  Ga. 

GEORGIA  DEALERS  IN  SPRAYING  MATERIALS  : 

The  following  drug  houses  have  in  the  past  made  a  spe- 
cialty of  furnishing  spraying  materials,  such  as  sulphur,, 
copper  sulphate,  etc.,  used  by  fruit  growers: 

John  B,  Daniel,  Atlanta,  Ga. 

Jacobs  Pharmacy  Co.,  Atlanta,  Ga. 

N.  L.  Willet,  Augusta,  Ga. 
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AN  INQUIRY  INTO  THE  CYANIDE  METHOD  OF 
FUMIGATING  NURSERY  STOCK  ^^ 

By  wilmon  nrwell. 

The  fumigation  of  dormant  deciduous  trees  and 
shrubs  with  hydrocyanic  acid  gas  is  now  generally  con- 
ceded to  be  the  most  reliable  and  effective  method  ot 
ridding  these  plants  of  such  insects  as  woolly  aphis  and 
San  Jose  scale.  The  process  is  in  general  use  throughout 
the  I'Uited  States,  and  in  many  states  nurserymen  are 
required  by  law  to  fumigate  their  nursery  stock  with  hy- 
drocyanic acid  gas  before  placing  it  upon  the  market. 

For  sev^eral  years  past,  Georgia  nurserymen  have 
been  required  to  fumigate  all  deciduous  nursery  stock 
sold,  and  as  this  work  has  been  largely  under  the  direc- 
tion of  the  writer  he  has  had  many  opportunities  to  note 
the  effectiveness  of  the  method.  In  some  cases  it  has 
been  found  that  living  San  Jose  scale  has  successfully 
passed  through  the  fumigating  process,  even  where  the 
operators  were  trustworthy  and  careful,  the  fumigating 
houses  apparently  air-tight,  and  the  chemicals  used  guar- 
anteed to  be  pure.     In  view  of  the    extremely    poisonous 


♦  For  a  general  dist'usslon  of  tills  piocM'ss  see   Bulletin    No.  11  of  the  (ieor^'ia 
-itiit^  Hoard  of  Entomology,  which  will  l)e  sent  on  re(|ue>t. 
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nature  of  hydrocyanic  acid  gas,  these  failures  ot  the  fumi- 
gating process  to  be  thoroughly  effective  seemed  all  the 
more  remarkable.  The  great  effectiveness  of  hydrocy- 
anic acid  gas  will  be  understood  when  it  is  realized  that 
when  one  ounce  of  98  %  cyanide  of  potash  (with  neces- 
sary amounts  ot  sulphuric  acid  and  water)  is  used  to  100 
cubic  feet  of  space,  the  amount  of  gas  evolved  constitutes 
only  about  three-tenths  of  one  per  cent,  of  the  combined 
mixture  of  gas  and  air  within  the  fumigatorium.  Never- 
the-less,  in  an  experiment  carried  out  under  the  direction 
of  Prof  F.  M.  Webster,  trees  heavily  infested  with  San 
Jose  scale  and  protected  with  a  heavy  layer  of  earth  failed 
to  show  any  live  scale-insects  within  a  year  atter  being 
fumigated  with  the  above  amount  of  cyanide.* 

It  therefore  seemed  desirable  to  institute  an  inquiry 
into  the  fumigating  methods  and  chemicals  used,  with  a 
view  to  determining  the  causes  of  these  occasional  fail- 
ures. Chemical  analyses  of  various  potassium  cyanides 
upon  the  market  were  first  undertaken,  and  as  the  wprk 
progressed  additional  lines  of  investigation  suggested 
themselves.  A  number  of  important  points  have  been 
brought  to  light  which  we  believe  have  been  largely  over- 
looked by  inspectors  and  others  who  have  been  using  the 
cyanides  for  fumigating  nursery  stock.  While  the  inves- 
tigations have  by  no  means  been  completed,  still  the  facts 
obtained  seem  to  warrant  their  publication  at  this  time. 

Dr.  Edgar  Everhart,  President  of  the  Southern  Col- 
lege of  Pharmacy,  was  employed  to  make  the  chemical 
analyses,  and  the  analyses  given  herein  are  entirelj'  his 
work.  The  writer  is  also  under  many  obligations  to  Dr. 
Everhart  tor  many  valuable  suggestions  relative  to  the 
lines  ot  investigation  which  should  be  pursued,  and  in  fact 
the  present  bulletin  is  little  more  than  a  resume'  of  Dr. 
Everhart's  work. 

It  is  regretted  that  circumstances  are  such  that  this 
investigation  cannot  at  present  be  pursued  further.  There 
are  many  interesting  points  which  remain  to  be  deter- 
mined. An  examination  of  the  various  sulphuric  acids 
upon  the  market,  to  determine  to  what  extent    they    may 

•  Wedo  not  know  of  any  published  account  of  this  experiment.    The  facta 
wtTp  commuuleaied  to  the  writer  in  a  pergonal  letter  from  Prof.  Webs'er. 
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contain  hydrochloric,  nitric  or  other  acids,  would  be  valu- 
able, as  the  work  already  done  shows  conclusively  that  the 
presence  of  any  mineral  salt  (other  than  sulphates)  in  the 
cyanides,  or  free  inorganic  acid  mixed  with  the  sulphuric 
acid  used,  will  result  in  the  decomposition  of  a  considera- 
ble amount  of  the  prussic  acid  *  evolved.  An  inquiry 
into  the  physiological  changes  which  may  take  place  in 
plant  tissues  as  a  result  of  exposure  to  prussic  acid,  and 
the  extent  to  which  the  resistance  of  the  plant  may  be 
modified  or  altered  with  relation  to  other  insecticides  or 
fungicides,  applied  subsequent  to  the  fumigation,  would 
doubtless  open  up  a  most  interesting  field  and  the  results 
obtained  would  in  all  probability  be  of  immediate  practi- 
cal application.  For  example,  a  case  was  encountered  in 
which  peach  trees  were  dipped  in  a  lime-sulphur  mixture 
within  a  lew  days  after  being  fumigated,  with  consequent 
severe  injury.  Careful  investigation  of  all  the  conditions 
failed  to  reveal  any  cause  for  this  injury  and  it  seems 
possible  that  the  effect  of  the  hydrocyanic  acid  gas  was  to 
increase  the  susceptibility  of  the  trees  to  injury  by  the 
lime-sulphur  mixture. 

History  of  Fumigation    with   Hydrocyanic  Acid  Gas 

The  credit  of  first  discovering  the  efficiency  of  hy- 
drocyanic acid  gas  against  scale-insects  belongs  to  Prof. 
D.  W.  Coquillett  who,  while  experimenting  with  the 
Black  scale.  Cottony-cushion  scale  and  San  Jose  scale  in 
California  during  1886,  found  that  this  gas  would  readily 
kill  these  insects. t  In  1889  he  found  that  the  best  results 
were  secured  by  adding  the  dry  cyanide  to  a  mixture  of 
one  part  sulphuric  acid  and  two  parts  ot  water.  This 
plan  and  these  proportions  have,  with  slight  variations, 
been  in  general  use  ever  since.  Prof.  Coquillett's  exper- 
iments in  the  fumigation  of  infested  orchard  trees  contin- 
ued in  California  for  several  years,  and  in  the  spring  of 
1894,  soon  after  the  discovery  of  San  Jose  scale  at  Char- 
lottesville, Va.,  he  carried  on  turther  experiments  in  fumi- 
gating scale-infested  trees  at  that  point.  + 

•  Tn  this  bulletin  the  term  *'pru8alc  acid'' is  used  throughout  as  Hynonymous 
with  'Miydrocyanlc  acid  gas." 

+  Report  of  the  Comnilssionep  of  Agriculture  for  1887,  page  124. 
1  Insect  Life,  Vol.  VI,  p.  824. 
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The  first  use  of  hydrocyanic  acid  gas  for  fumigating 
nursery  stock  seems  to  have  been  by  Mr.  W.  R.  Gunnis 
of  the  San  Diego  county  (Cal.)  board  of  horticultural  com- 
missioners, who  in  1894  reported  to  Dr.  L.  O.  Howard 
of  the  United  States  Department  of  Agriculture,  that  he 
had  successfully  fumigated  40,000  infested  trees,  genera- 
ting the  gas  beneath  Jarge  sheets  with  which  the  trees 
were  covered.*  While  in  the  earlier  experiments  in  fu- 
migating orchard  trees,  the  58%  cyanide  of  potash  was 
generally  used,  it  appears  that  Mr.  Gunnis  was  among 
the  first  to  adopt  the  gSyc  cyanide,  for  in  January,  1896, 
he  reported  that  he  had  used  one  ounce  of  the  98^  cyan- 
ide to  each  100  cubic  feet  of  space  to  be  filled  by  the  gas.+ 

We  have  not  been  able  to  learn  who  first  constructed 
boxes  and  houses  for  fumigating  nursery  stock,  although 
tight  buildings  lined  with  felt  were  recommended  by 
Prof.  F.  M.  Webster  in  1897, J  and  during  the  same  year 
Prof.  Webster  fumigated  considerable  stock  at  Dayton, 
Ohio,  using  a  small  building  therefor.  We  believe  this 
to  have  been  the  first  fumigating  house  used — at  least  in 
the  East. 

Since  1898  the  use  of  one  ounce  of  98%  potassium 
cyanide  to  each  100  cubic  feet  of  space  to  be  fumigated 
lias  been  general.  The  amounts  of  sulphuric  acid  and 
water  used  with  the  cyanide  have  varied  to  a  considerable 
extent,  the  majority  ot  recommendations,  however,  speci- 
fying an  amount  of  acid  in  excess  of  what  was  theoreti- 
cally necessary  for  chemical  combination  with  the  cyanide. 
The  amount  of  water  mixed  with  the  acid  has  also  varied. 
This  discrepancy  in  the  formulae  advised  by  different 
entomologists  was  practically  disposed  of  by  the  adoption 
of  the  ''1-2-4"  formula,  i.  e.,  one  ounce  of  98%  cyanide 
of  potash  with  two  fluid  ounces  of  acid  and  four  ot  water, 
by  the  Association  of  Horticultural  Inspectors  in  1903. 

Examination  of   Cyanides  Sold  by  Various  Dealers. 

Upon  the  discovery  that  fumigation  was  not  in  all 
cases  efieciive,  even  under  conditions  that  apparently  met 

•  Bui.  No.  3,  11.  s.,  Div.  of  Kiiloinolo^y,  p.  0(i. 

t   loc.   Cf't. 

]  Hul.81,01iio  Exp.  Sta. 
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every  requirement,  it  was  immediately  suspected  that  the 
cyanide  ot  potash  used  was  not  as  represented.  Samples  of 
cyanide  were  purchased  from  various  sources,  the  dealers 
of  course  being  ignorant  of  the  purpose  for  which  they 
were  desired,  and  in  many  cases  not  even  aware  of  the 
identity  ot  the  purchaser.  The  amount  of  prussic  acid  in 
each  was  determined  by.  Dr-  Everhart  and  the  results  are 
given  in  the  table  below.  It  should  be  understood  at  the 
outset  that  the  amounts  of  prussic  acid  are  expressed  in 
their  equivalents  ot  potassium  cyanide  (KCN).  In  the 
event  of  a  sample  containing  a  large  amount  of  sodium 
cyanide  (NaCN),  which  contains  more  prussic  acid 
weight  for  weight  than  potassium  cyanide,  the  percentage 
of  cyanogen  may,  when  expressed  in  its  KCN  equivalent, 
exceed  ioo%. 

It  will  be  noticed  from  the  table,  that  the  earliest 
examinations  did  not  take  into  account  the  possibility  of 
sodium  chloride  (common  salt)  being  used  as  an  adulter- 
ant. The  importance  attaching  to  this  point  was 
not  discovered  until  later  in  the  investigations. 

From  these  analyses  we  are  forced  to  the  conclusion 
that  the  greater  number  of  cyanides  sold  to  nurserymen 
for  fumigating  purposes  are  far  from  being  98  '/c  pure, 
and  while  we  regret  to  say  so,  many  wholesalers  and 
manufacturers  have  filled  orders  for  "9cS^  "  cyanide,  with 
inferior  stuff  totally  unfit  for  fumigating  purposes  and  of 
course  entirely  unreliable.  This  has  been  done  either  in- 
tentionally or  through  gross  carelessness.  Neither  is 
excusable. 

Under  such  circumstances  it  is  therefore  an  occasion 
ot  much  satisfaction  when  a  really  good  cyanide  like  that 
manufactured  by  Merck  Sa  Co.,  or  that  manufactured  by 
the  Baker  &  Adamson  Chemical  Co.,  is  encountered.  In 
our  opinion  a  purer  cyanide  than  that  which  we  purchased 
of  the  Baker  &  Adamson  Chemical  Co.,  could  not  be 
manufactured.  With  reference  to  Merck's,  the  fact  that 
two  samples  purchased  approximately  six  months  apart, 
one  from  a  retail  dealer  and  the  other  from  the  factory, 
varied  but  .03%  in  the  amount  of  KCN  contained,  and 
that  both  samples  were  free  from  adulterants,  speaks  well 
tor  the  reliability  of  their  product  and  the  care  which  must 
be  exercised  in  its  manufacture  and  packing. 
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What  Takes  Place  in  a  Fnmigatoriuin  ? 

It  was  decided  to  obtain  a  knowledge  of  something 
more  than  the  mere  fact  that  hydrocyanic  acid  gas  is  lib- 
erated when  potassium  cyanide  is  added  to  a  mixture  of 
sulphuric  acid  and  water.* 

Experiments  were  therefore  made  to  determine  the  ex- 
act amount  of  prussic  acid  evolved  and  arnilahlv  from  a 
given  amount  of  KCX  of  known  purity,  the  amount  of 
KCX  that  remained  unaltered  and  the  amount  of  prussic 
acid  decomposed  [and  therefore  lost]  in  the  reaction. 

*'One  ounce  of  98^.  cyanide  to  each  100  cubic  feet"  has 
for  several  years  been  accepted  as  the  standard  amount 
ot  cyanide  for  the  fumigation  of  hardy  dormant  deciduous 
trees,  yet  so  far  as  we  can  learn,  no  one  has  attempted 
to  arrive  at  the  exact  amount  of  free  and  available  prussic 
acid  which  is  secured  in  practice  from  this  amount  of  cy- 
anide. We  have  fallen  into  the  somewhat  ridiculous  er- 
ror of  considering  so  much  cyanide  of  potash  as  our  stand- 
ard, when  in  reality  the  amount  of  free  available  prussic 
acid  should  constitute  the  standard  regardless  of  what  the 
percentage  composition  of  the  potassium  cyanide  may  be. 
To  determine  the  points  above-mentioned,  the  fol- 
lowing experiments  were  made. 

Kcperinienf  I — A  porcelain  evaporating  dish  was  plac- 
ed on  the  sill  outside  of  one  of  the  laboratory  windows, 
and  into  it  was  poured  four  fluid  ounces  of  water  and  to 
this  was  added  two  fluid  ounces  ot  sulphuric  acid.f  Im- 
mediately afterwards,  one  ounce  of  very  pure  cyanide 
(99.7'/  pure),  wrapped  in  filter  paper,  was  dropped  into 
the  mixture  and  the  window  quickly  closed.  Almost  in- 
stantaneously reaction  occurred,  large  volumes  of  gas  es- 
caping from  the  liquid  and  appearing  as  a  whitish  cloud. :^ 
After  five  minutes  the  violence  of  the  reaction  ceased  and 
after  ten  minutes  no  escape  of  gas  was  perceptible.     After 

•The    reaction  is     KCN-HaSO*     HC^N-'-KHSO^    and    not  *  iKCN'-l-H^SO* 
2HCN-i-K28()4"  as  given  in  .Iolinson's"Fumigati«>n  Methods." 

fWlierever  reference  is  madt-  in  this  paper  to  sulphuric  acid,  a  -pecilic  eravitv 
{>f  1.84  is  implied.  ^ 

tl'ure  HCN  is  of  course  colorless  and  the  whitish  aiix-arnnee  of  the  esca-pinir 
pas  is  proably  caused  by  steam  and  possibly  to  .«^onie  extent  by  minute  particle*;  of 
KCN  being  driven  off  mechanically  by  tin*  violence  of  the  reaction 
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forty  minutes  the  dish  and  its  contents  were  taken  into  the 
laboratory.      A    crystaline    mass,    chiefly   bi-sulphate    of 
potash,  remained  in  the  bottom  of  the  dish. 
The  temperatures  noted  were  as  follows  : 
Temperature  of  air,  14^.* 

Initial  temperature  of  acid  and  water  mixture,  110° 
Temperature  after  20  minutes,  48° 
Temperature  after  40  minutes,  32*^ 

As  the  boiling  point  of  prussic  acid  is  26^^  ,  the  final 
temperature  was  more  than  sufficient  to  volatilize  it. 

The  contents  of  the  dish  were  carefully  washed  into 
a  5CX)  cc.  flask  and  an  aliquot  part  taken  for  the  deter- 
mination of  the  potassium  cyanide  remaining  in  the  liquid. 
It  was  found  that  5.7%  of  the  cyanide  had  not  been 
evolved.  In  other  words,  5.72%  (5-7-^99  7)  of  the  avail- 
able cyanide  remained  in  the  generating  dish. 

Another  experiment  identical  in  all  respects,  was 
made  with  an  impure  cyanide,  one  containing  49.35% 
KCN.  During  the  reaction  the  only  difference  observed 
was  that  the  clouds  of  prussic  acid  evolved  were  much 
more  dense  in  color.  An  analysis  of  the  resulting  con- 
tents of  the  generating  jar  showed  that  they  contained 
5.07%  potassium  cyanide,  or  in  other  words,  10.27%  ^^ 
the  available  cyanide  remained  in  the  generating  dish. 

This  effectually  disposes  of  the  assertion,  sometimv^s 
made,  that  the  residue  remaining  in  the  generator  is 
harmless.!  The  reader  can  judge  as  to  the  poisonous  pro- 
perties of  a  mixture  containing  from  5  to  10%  of  potas- 
sium cyanide. 

Experiment  2. — This  experiment  was  carried  on  to  as- 
certain something  ot  the  n  iture  of  the  evolved  gases. 
Necessarily  smaller  amounts  ot  the  cyanides  were  used, 
but  the  relative  proportions  were  maintained.  Thus, 
live  grams  of  cyanide  were  used  with  21  cc.  of  water  and 
10.5  cc.  of  sulphuric  acid.  The  same  cyanides  used  in 
Experiment  i  were  employed. 

No  artificial  heat  was  used,  but  only  that    evolved  by 
the  mixing  of  the   acid   and    water.       All   determinations 

•The  t'^mperatares  Klvenare  In  dej?re«s  Gentinrade  To  obtain  thf»  eqnivjihMU 
i  11  the  Fahrenheit  sanle  multiply  the  number  of  de^ree-j  C.  by  ".'  and  add  :{2. 

+W.  G.  Johnson,  in  hla  '"Fumiifatlon  Metliodn"  (p.  11^  advises  pouriiiirthi-^  ro^i 
due  around  fruit  trees  ''close  to  the  trunk"  in  order  that  li^»  p«)ta>h  inav  be  ut  liz- 
ed  as  ft  fertilizer.  The  excess  of  sulphuric  acid  in  iliis  residue  will  (luieklv  destroy 
any  llvini?  wood  with  which  it  comes  in  contact  and  such  a  practice  is  very  likely 
I  o  kill  or  .»-eriou8ly  injure  the  trees.    Other  wrlterd  have  made  the  sjime  error. 
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were  quantitative.  An  idea  ot  the  manner  in  which  this 
experiment  was  carried  out  can  be  obtained  by  consulting 
Figure  i .  The  flask  A  was  used  tor  generating  the  prus- 
sic  acid,  the  bottle  B  served  as  a  guard  and  was  empty, 
the  bottle  C  contained  more  than  enough  nitrate  of  silver 
solution  to  absorb  the  prussic  acid  evolved,  while  D  con- 
tained another  solution  of  silver  nitrate  to  absorb  any 
prussic  acid  that    might  escape  the  solution  in  C. 

In  A  was  placed  about  5  grams  of  the  potassium 
cyanide  and  to  this  was  added  21  cc.  ot  water,  without 
any  attempt  being  made  to  dissolve  the  cyanide.  From 
a  separatory  funnel  provided  with  a  safety  tube  to  prevent 
any  possible  escape  of  gas,  there  was  gradually  allowed 
to  flow  into  A  10.5  cc.  of  sulphuric  acid.  The  gas 
evolved  was  passed  by  its  own  pressure  at  first,  through 
the  two  solutions  of  silver  nitrate  in  C  and  D.  After  the 
gas  ceased  coming  off",  air  was  drawn  through  the  whole 
apparatus  until  every  trace  ot  prussic  acid  evolved  had 
been  passed  through  the  silver  nitrate.  The  silver  cyanide 
thus  produced  was  filtered  ofl'  from  the  excess  of  silver 
nitrate,  washed  and  determined  quantitatively.  The  un- 
decomposed  cyanide  in  the  generating  flask  A  was  also 
determined,  and  of  course  the  difference  between  the  sum 
of  these  two  quantities  and  the  total  amount  of  cyanide 
in  the  original  sample  gave  the  amount  of  cyanide  de- 
composed (lost)  in  the  reaction.  This  loss  was  prob- 
ably due  to  the  decomposing  action  of  the  mineral  acid 
with  the  consequent  formation  of  ammonium  formate. 
The  following  results  were  obtained  : 

The  99.7  %  cyanide  gave  : 

Prussic  acid  evolved  and  available  35.92%,    equivalent    to   86.47%  KCN 

•*     not  evolved  4.47%»  **  *'    10. 76%  KCN 

•*  •'   decomposed  and  lost      103^,  **  •'      2.47%  KCN 

This  indicates  that  86.74%  of  the  prussic  acid  is 
available  for  fumigating  purposes  and  that  35.92%  of 
prussic  acid  is  evolved  from  the  sample. 

The  49.35%  cyanide  gave: 

Prussic  acid  evolved  and  available   17.6^9'^ ,   equivalent    to  42.29%  KCN 

*-    not  evolved  .86%.  **  •*   2.07%  KCN 

*»  "    decomposed  and  lost       i.99%»  '*  "   4-78%  KCN 

This  shows  that  in  this  sample,  86.10%  of  the  prussic 

acio is  available  and  that  17.65%  only  is  evolved. 

In  the  case  of  the  pure  sample    10.8%   (10.76-7-99.7) 
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of  the  total  cyanide  remained  unaltered,  and  in  the  case  of 
the  impure  cyanide  (49.35^  pure)  4.2%  of  the  total  cya- 
nide remained  unaltered.  As  oft-setting  this,  however,  it 
will  be  noted  that  only  2.5%  of  the  total  KCN  in  the  former 
was  decomposed,  whereas  in  the  latter  9.7/t>  of  the  total 
cyanide  was  decomposed  and  lost. 

There  is  an  apparent  disparity  between  the  amounts  of 
cyanide  remaining  unaltered  in  this  experiment  and  in  the 
case  of  Experiment  1.  It  should  be  borne  in  mind,  how- 
ever, that  in  this  experiment  the  acid  was  slowly  added  to 
the  mixture  of  cyanide  and  water  and  the  gas  was  evolved 
slowly,  whereas  in  experiment  i  there  was  an  excess  of 
acid  present  during  the  reaction,  instead  of  an  excess  of 
cyanide  ;  also  that  the  reaction  was  violent  and  of  short  dur- 
ation at  a  time  when  the  acid  and  water  mixture  was  at  its 
highest  temperature.  It  seems  likely  that  under  the  latter 
conditions  considerable  cyanide  is  removed  mechanically 
from  the  generating  dish  by  the  violent  ebulition. 

It    was  thought    that    if  a  method  could  be  devised 
whereby  the  cyanide  could  be  added  to  the    acid  and  wa- 
ter mixture,  and  the  temperature    maintained   as    near   as 
possible  to  the  temperature  obtaining  in  the  acid  as  ordin- 
arily used  in    fumigating    houses,  this  method    would    be 
more  comparable  with    what   actually    takes    place    in    a 
fumigatorium.     It  was  of  course  impracticable  to  add  the 
solid  cyanide  to  the  acid  as    is    done  in   practice    and   at- 
tempt to  collect  the  gas  evolved.     Such  an  attempt  would 
also  be  decidedly  dangerous  to  the  operator.   The  method 
devised  by  Dr.  Everhart  and  detailed  in  Experiment  3  is 
thought  to  be  tl  e  closest  possible  approach  to    the   condi- 
tions which  actually  exist  when  the  cyanide  is  added  to  the 
acid   and  water  mixture  when  fumigating  nursery    stock. 
E.rperimenf  3. — In  this  experiment  the  same  apparatus 
was  used  as  in  experiment  2.   In  Experiment  i  it  was  found 
that  the  initial  temperature  of  the  acid  and  water  mixture 
was  no  degrees,  and  although  this  temperature  could  not 
be  exactly  duplicated  with  the  apparatus  used,  still  the  flask 
A  was  kept  throughout  upon  a  water  bath,    the  water  in 
which    was   kept  boiling.     The  temperature  therefore  ap- 
proximated 100  degrees  while  the  gas  was  being  evolved 
and  the  aimu/e  temperature  was  doubtless  as  high    as  that 
of  the^mixture  referred  to  in  Experiment  i. 
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I0.5  cc.  of  sulphuric  acid  were  mixed  with  13  cc.  of 
water  and  the  mixture  was  introduced  into  the  generating 
flask  A  shown  in  figure  i.  A  solution  of  5  grams  of  the 
cyanide  sample  was  all9wed  to  flow  gradually  from  a  se- 
paratory  funnel  into  the  hot  acid.  The  separatory  funnel 
was  provided  with  a  safety  tube  wiU^  a  mercury  seal  to 
prevent  the  escape  of  gas.  The  prussic  acid  was  passed 
through  the  bottles  C  and  D  as  in  Experiment  2,  except 
that  in  this  experiment  C  and  D  contained  an  ammoniacal 
solution  of  silver  nitrate  instead  of  a  simple  aqueous  solu- 
tion of  that  salt.  For  twenty  minutes  the  gas  was  allowed 
to  bubble  through  the  silver  solution  from  its  own  pressure, 
while  the  temperature  was  kept  at  the  boiling  point.  The 
acid  liquid  was  then  allowed  to  cool  while  a  stream  of  air 
was  drawn  through  the  apparatus  to  carry  every  trace  of 
the  evolved  prussic  acid  into  the  silver  solution. 

Determinations  were  made  of  the  prussic  acid  evolved 
and  absorbed  by  the  silver  nitrate,  of  the  potassium 
cyanide  not  decomposed  by  the  sulphuric  acid  and  re- 
maining in  the  generating  flask  A,  and  of  the  sodium  chlo- 
ride 01  each  sample  which  was  also  retained  in  the  gener- 
ating flask.  Three  samples  were  treated,  one  containing 
99.7^,  one  containing  49.35%  and  one  containing  103.4% 
of  KCN.  The  latter  sample  was  really  composed  largely 
of  sodium  cyanide  but  it  is  hei:e  mentioned  in  its  equiva- 
lent of  potassium  cyanide. 

The  99.7%  potassium  cyanide  gave  : 

Prussic  acid  evolved  and  available  37.40%,  equivalent  to  9o.oq%  KCN 

••       not  evolved         -  3.38%,  *'         to     8.14%  KCN 

"         **       decomposed  and  lost  .63%,  "         to     1.51%  KCN 

Sodium  chloride         -         -  none 

This  indicates  that  90.31%  of  the  total  prussic 
acid  is  available  and  that  there  is  90.05^  ot  available 
cyanide  of  potash  in  the  sample. 

The  49.35%  potassium  cyanide  gave: 

Prussic  acid   evolved   and    available    17  5i'>(  equivalent  to  42.16^/  KCN 

**         **      not  evolved         -         -         1.09^*^  '*           to    2.62'/  KCN 

*         **      decomposed  and  lost     -     1.90*;^  **           to    4.67^;^  KCN 

Sodium  chloride       ....      12. 717;  "           to    7.71'/^  HCl 

This  indicates  that  85.41%  of  the  total  prussic  acid 
is  available  and  that  there  is  42.16%  of  available  cyanide 
of  potash  in  the  sample. 
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The  103.4%  potassium  cyanide  gave: 

Prussic  acid  evolved   and  available  35.689^^ ,  equivalent  to  85.919^  KCN 

•*      not  evolved         -         -    '233^^  **  to    5.60^  KCN 

**         *'      decomposed  and  lost      4.94^r  **  to  11.899^  KCN 

Sodium  chloride         -         -         -         iz.^s^f'  '*  to    T-SO'i  HCl 

This  indicates  that  83.07%  of  the  total  prussic  acid 
is  available  and  that  there  is  85.91%  of  available  cyanide 
of  potash  in  the  sample. 

These  results  are  perhaps  more  readily  compared  by 
reference  to  the  following  table : 

TABLE  II. 


Sample 

Prussic  Acid 
contained 

41.41 

9rSodium 
Chloride 
contained 

•J  of  Pnissie 
Acid  decom- 
posed 

l.M 

'Jr  of  Prussic 
Add  not 
evolved 

%  of  Prussic 
Add  evolred 
and  available 

W.7V 

(» 

8.1« 

WIJ)1 

«.8fiV 

20  hi) 

12  71                       U  22 

5.81 

85.4 

KW.iV 

1 
4>.t»4           1       12.88 

n.6<» 

5.4 

88.07 

By  this  method  the  pure  cyanide  yielded  3.57%  more 
available  prussic  acid  than  by  the  method  employed  in 
Experiment  2.  We  are  obliged  to  conclude  that  the  method 
of  adding  cyanide  to  the  mixture  of  acid  and  water  is 
preferable  to  any  method  of  adding  the  acid  mixture  to 
the  cyanide.  The  order  in  which  the  water,  acid  and 
cyanide  are  brought  together  in  ordinary  practice  evidently 
cannot  be  improved  upon. 

The  most  striking  feature  noticed  in  Table  II  is  the 
greater  decomposition  of  the  pru^^sic  acid  which  took 
place  when  sodium  chloride  was  present  in  the  samples. 
This  suggested  further  experiments  to  determine  to  what 
extent  sodium  chloride  causes  decomposition  of  the 
prussic  acid  evolved. 

Bffact  of  Sodiam  Chloride  in  Causing  Decomposition 
of  Prussic  Acid. 

In  order  to  ascertain  exactly  to  what  extent  the 
presence  of  sodium  chloride  and  of  nitrates  in  the  cyanide 
of  potash  would  cause  decomposition  of  the  prussic  acid 
evolved,  the  following  experiments  were  made : 
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Expef'imenf  4.  Merck's  pure  cyanide,  intentionally 
adulterated  with  sodium  cloride,  was  treated  with  sul- 
phuric acid  in  the  manner  described  in  Experiment  3. 
The  experiment  was  carried  on  under  precisely  the  same 
conditions  and  with  the  same  apparatus  as  was  Exper- 
ment  3. 

Five  grams  of  potassium  cyanide  (99.7%  pure)  were 
mixed  with  15%  of  common  salt.  This  mixture,  dis- 
solved in  8  cc.  of  water,  was  allowed  to  flow  gradually 
into  10.5  cc.  of  sulphuric  acid  mixed  with  13  cc.  of 
water.  The  prussic  acid  evolved  was  passed  through  an 
ammoniacal  solution  of  silver  nitrate,  and  determinations 
made  quantitatively  of  the  prussic  acid  evolved  and 
available. 

The  following  results  were  obtained  : 

Prussic  acid  evolved  and  available  35.50'/^^,  equivalent  to  81  53'/^  KCN 
Total  prussic  acid  in  sample  43.42,9,  •*  1099.7  y,   KCN 

Prussic  acid  decomposed        -       -        7.92//,  *'  to  18.1 7 <i  KCN 

Experiment  5.  Another  experiment,  using  the  same 
amounts  of  acid,  water  and  potassium  cyanide,  while  the 
percentage  of  sodium  chloride  was  increased  to  16.23%, 
gave  the  following  results  : 

Prussic  acid  evolved  and  available  34.i5Vr>   equivalent  to  78.42 f^  KCN 
Total  prussic  acid  in  sample      -        43.42^,  **  to  99.7  9^  KCN 

Prussic  acid  decomposed        -       -        9.27%,  *'  to  21.28'/^  KCN 

Experiment  6.  Still  another  experiment  was  made, 
using  5  grams  ot  the  99. 7^^  cyanide  mixed  with  9.91% 
of  sodium  nitrate  dissolved  in  8  cc.  of  water.  This  was 
allowed  to  flow  into  a  mixture  of  10.5  cc.  of  sulphuric 
acid  and  13  cc.  of  water.     The  results  were  as  follows: 

Prussic  acid  evolved  and  available  39.52^^,   equivalent  ioS'j.o^f^  KCN 
Total  prussic  acid  in  sample       -        43,42^,  *'  to  99.7  (/c  KCN 

Prussic  acid  decomposed        -      -        3.909^,  *'  to  12.669^  KCN 

To  state  these  results  in  another  way,  bearing  in 
mind  that  sodium  chloride  coming  in  contact  with  sulphuric 
acid  yields  free  hydrochloric  acid  and  that  sodium 
nitrate  under  the  same  conditions  yields  free  nitric  acid, 
it  appears  that  the  presence  of 

9.36%  HCl  (i5Vf   NaCl),  causes  the  loss  of  18.17^;  KCN 
io.i3^c  HCl  (16.259^  NaCI),  causes  the  10880(21.289^^   KCN 
734^  HN03(9.9i%  NaN03),  causes  the  loss  of  12.66^  KCN, 

17 


Digitized  by 


Google 


whereas,  by  using  the  same  cyanide  (99.7%  pure)? 
without  chlorides  or  nitrates  present,  but  1.51%  KCX  is 
decomposed  (See  Experiment  3) . 

It  is  obvious  that  the  presence  of  any  foreign  sub- 
stance in  the  cyanide  of  potash,  which  upon  the  addition 
of  sulphuric  acid  will  liberate  a  second  mineral  acid, 
will  result  in  greatly  diminishing  the  amount  of  available 
prussic  acid. 

Amoant  of  Available  Prassic  Acid  Not  Necessarily 
Proportionate  ^o  the  Amount  of  Cyanogen  in  a 
Given  Sample  of  Potas&ium  Cyanide. 

The  question  is  not  infrequently  asked  by  nursery- 
men whether  or  not  an  inferior  cyanide,  the  cyanogen 
content  ot  which  is  known,  can  be  used  in  sufficiently 
large  quantities  to  secure  the  exact  amount  of  hydrocyanic 
acid  gas  required  ;  whether,  for  example,  two  ounces  of 
a  49'/  cyanide  or  three  ounces  of  a  33^/^  cyanide  cannot 
be  safely  substituted  for  one  ounce  of  98*/^  cyanide.  In 
general,  the  question  must  be  answered  in  the  negative. 
The  exact  amount  of  prussic  acid  available  from  a  sample 
of  potassium  cyanide  can  be  determined  only  by  a  pro- 
cess the  same,  or  similar  to,  the  one  used  in  Experi- 
ment 3.  If  we  consider  each  per  cent,  of  available 
prussic  acid  as  a  unit,  then  it  is  clearly  seen  that  two 
ounces  of  the  '*  49.35'/  "  cyanide  used  in  Experiment  3, 
will  yield  35.02  "  units  "  of  available  prussic  acid  instead 
of  37.4  units  as  would  be  expected  (that  is,  the  number 
of  units  obtained  from  the  99.7%  cyanide).  With  the 
impure  cyanides  the  difference  between  the  amount  of 
available  prussic  acid  actually  secured  and  that  which 
should  theoretically  be  secured,  will  vary  with  the  amount 
of  sodium  chloride  (or  other  mineral  acid)  used  as  an 
adulterant.  In  the  case  of  a  "60%  "  cyanide,  for  example, 
the  question  naturally  arises  :  "  What  makes  up  the  other 
40%?"  We  have  found  sodium  chloride  present  in  low- 
grade  cyanides  and  it  is  perhaps  the  cheapest  adulterant 
that  can  be  used.  Our  experiments  have  also  shown  that 
the  greater  the  amount  of  sodium  chloride  present,  the 
greater  the  loss  of  available  prussic  acid. 
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Even  in  the  case  of  cyanides  which  show  a  high  an- 
alysis— which  contain  cyanogen  equivalent  to  98%  or 
over  of  KCN — the  amount  of  prussic  acid  available  is  not 
necessarily  proportionate  to  the  cyanogen  shown  by  an- 
alysis. The  "  103.4%  "  cyanide  used  in  Experiment 
3  offers  an  illustration.  Taking  the  99.7%  chlorine-free 
cyanide  (one  ounce  of  which  yields  37.4  *' units  "of 
available  prussic  acid) ,  as  a  basis,  one  ounce  of  the 
"  103.4%  "  cyanide  should  yield  38.78*  units  ot  available 
prussic  acid,  when  as  a  matter  of  fact  it  yields  but  35.68! 
This  difference  of  3.1%  available  prussic  acid  is  of  course 
equivalent  to  7.5'*o  "  available  '*  KCN  or  8.3%  of  '*  total 
cyanide."  Expressed  in  still  another  way,  this*' 103.4%  ' 
cyanide  is,  so  far  as  its  use  for  tumigating  purposes  is 
concerned,  equivalent  to  a  cyanide  of  the  same  quality  as 
Merck's   which   analyzes  95. 1 1  %  .J 

How  Can  the  Narseryman  Be  Sure  of  Obtaining 
Pure  Cyanide  of  Potash? 

The  reader  who  has  carefully  perused  the  foregoing 
may  feel  inclined  to  ask  this  question.  We  must  admit 
that  in  view  of  the  many  inferior  cyanides  upon  the 
market  and  the  presence  ot  adulterants  in  wStill  other 
cyanides  which  show  a  "  high  analysis,"  the  question  is 
rather  a  perplexing  one.  For  the  present  at  least,  we  can 
offer  but  one  solution.  In  the  investigations  made  of 
various   cyanides   upon  the  markets  we  have  found   only 

•Obtained  by  the  proportion  :    w».7 :  37.4 : :  103.4 :? 

+The  criticlsraa  in  this  bulletin  relative  to  cyanides  should  be  understood  as 
applying  to  these  cyanides  only  when  used  forfumigating  nursery  stock.  In  other 
commercial  uses,  as  for  example  in  the  cyanide  process  of  extracting  gold,  where 
very  dilute  solutions  of  the  cyanides  are  used.  It  is  not  likely  that  sul- 
phuric add  would  cause  any  appreciable  decomposition.  In  fumigating  buildings 
or  cars  for  the  purpose  of  destroying  obnoxious  insects,  the  decomposition  of  th<' 
prussic  add  is  not  of  such  importance,  as  a  consideiable  excess  of  cyanide  can  be 
used  to  Insure  a  gassulHdently  strong.  Infumigatingnnrsery  stock,  however,  the 
margin  l»i»tween  the  strength  of  gas  necessary  lo  be  thoroughly  effective  against 
scale-insects  and  the  strength  which  Is  injurious  to  plants,  Is  not  great,  and  hence 
it  is  desirable  that  the  exact  amount  of  prussic  acid  used  should  be  known. 

I  Also  obtained  by  the    proportion :    1»h.o.'.  :  bTj.jii : :  m.l :?,  or  »o.(»5 :  v»ft.7 : :  Ho.mi  :t 

$Table  1  does  not  represent  all  of  the  cyanides  which  we  have  examined. 
Other  samples  have  been  so  manifestly  Inferior  that  a  chemical  examination  wa^ 
entirely  unnecessary  to  establish  that  fact. 
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two  that  fulfill  all  the  requirements  and  that  can  be  con- 
sidered as  thoroughly  reliable  for  fumigating  nursery 
stock.  One  of  these  is  Merck  &  Co.'s  '*  98-100%,"  and 
the  other  is  the  Baker  &  Adamson  Chemical  Co.'s  ''99%" 
cyanide*.  Both  these  were  found  free  from  adulterants 
and  fully  up  to  the  standard  of  purity  jruaranteed  by  the 
manufacturers.  The  nurseryman  should  always  insist 
upon  receiving  these  cyanides  in  original  sealed  packages. 
The  sealed  cans  or  bottles  containing  the  cyanide  should 
not  be  opened  or  tampered  with  between  leaving  the  fac- 
tory and  being  opened  by  the  nurseryman  for  immediate 
use.  Exposure  of  the  cyanide  to  air  for  any  considerable 
time  will  permit  of  its  absorbing  moisture,  with  conse- 
quent deterioration.  The  only  way  in  which  the  nursery- 
man can  be  sure  of  obtaining  pure  cyanide,  is  by  pur- 
chasing one  or  the  other  of  the  above-mentioned  brands, 
in  original  sealed  cans  or  bottles.  To  enable  nurserymen 
to  more  readily  identify  these  two  brands,  photographs  of 
original  one  pound  packages  are  shown  in  Figures  2  and  3. 

Temperature  Necessary  for  Evolution  of  the 
Pmssic  Acid. 

Krpeririie7it  7.  Four  fluid  ounces  of  water  at  20*' 
were  mixed  with  two  fluid  ounces  of  sulphuric  acid  (Sp. 
G.  1.84)  also  at  20^ .  The  initial  temperature  oi  the  mix- 
ture became  1 10^  and  this  may  be  considered  as  the  temper- 
ature actually  secured  in  ordinary  practice  when  the  regular 
'*  1-2-4"  formula  is  used.  Into  this  mixture  at  iio^  was 
placed  one  ounce  of  98  %  cyanide  and  the  extire  mi.xture 
exposed  to  the  outside  air  (having  a  temperature  of  14^), 
for  forty  minutes.  At  the  end  of  this  time  the  mixture 
still  had  a  temperature  of  32**.  As  the  boiling  point  of 
prussic  acid  is  26^"^ ,  the  temperature  throughout  the  entire 
forty  minutes  was  sufficient  to  volatilize  the  prussic  acid. 

When  four  ounces  ol  water  were  mixed  with  one 
ounce  of  acid,  a  temperature  of  but  81*"  was  secured  and 
while  this  is  still  far  above  the  boiling  point  of  prussic 
acid,  it  is  very  doubtful  if  the  temperature  of  the  mixture 
would  be  above  26^"^  at  the  end  of  forty  minutes.     Two 

•There  may  of  course  be  other  cyanides  upon  the  market  which  will  meet 

requirements  for  fumigating  purposes,  but  we  have  exercised  reas       "     "" 

genee  in  searching  for  them  and  our  efforts  have  not  met  with  success. 
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ounces  of  water  and  one  of  acid  would  of  course  give  an 
initial  temperature  of  iio^,  but  owing  to  the  reduced  vol- 
ume of  the  mixture  the  introduction  of  the  one  ounce  of 
cyanide  would  cause  a  much  greater  reduction  of  temper- 
ature than  when  the  two  ounces  of  acid  and  four  of  water 
are  used.  It  is  also  very  probable  that  as  much  as  four 
ounces  ot  water  are  necessary  to  properly  dissolve  the 
potassium  bisulphate  tormed,  in  order  to  prevent  this 
bisulphate  from  forming  a  deposit  about  the  KCN,  thereby 
reducing  the  amount  of  prussic  acid  generated. 

The  mixture  of  four  ounces  of  water  and  two  of 
acid,  to  each  ounce  of  cyanide,  meets  every  requirement 
in  that  it  permits  volatilization  of  an  apparently  maximum 
amount  of  prussic  acid,  and  we  do  not  consider  a  change 
to  a  more  dilute  acid  or  to  a  lesser  amount  of  water  and 
acid  as  advisable. 


CONCLUSIONS. 

I . — Failure  to  obtain  satisfactory  results  in  fumi- 
gating nursery  stock  has  in  many  cases  been  due  to 
the  use  of  impure  or  adulterated  cyanide,  which  is 
often  represented  and  sold  as  being  pure. 

2. — In  generating  the  gas,  a  somewhat  greater 
amount  of  hydrocyanic  acid  gas  is  obtained  when  the 
cyanide  is  added  to  the  mixture  of  acid  and  water, 
than  is  obtained  when  the  acid  and  water  mixture  is 
added  to  the  cyanide.  The  former  method,  which  is 
ordinarily  practiced,  is  therefore   preferable. 

3 — The  presence  of  sodium  chloride  (common  salt) 
in  the  potassium  cyanide  causes  decomposition  and 
loss  of  hydrocyanic  acid  gas  and  hence  a  reduction  in 
the  amount  of  gas  actually  available  for  destroying 
insects.     The  greater  the  extent  to  which  the  cyanide 
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is  adulterated  with  chlorides  or  nitrates,  the  greater 
the   loss  of   hydrocyanic  acid  gas. 

4. — The  most  common  adulterant  in  low-grade 
cyanides  is  likely  to  be  sodium  chloride  and  hence, 
owing  to  the  loss  of  hydrocyanic  acid  gas  by  decom- 
pc  sition,  increased  amounts  of  low-grade  cyanides 
cannot  be  safely  substituted  for  pure  cyanide  when 
fumigating  nursery   stock. 

5. — When  sodium  chic  ride  occurs  in  a  '*high-grade^ 
cyanide,  the  amount  of  potassium  cyanide  indicated 
by  a  chemical  determination  of  the  cyanogen  present 
is  not  proportionate  to  the  amount  of  available  hydro- 
cyajiic  acid  gas  obtainable  from  such  cyanide.  In 
other  words,  a  chemical  analysis  showing  a  high  per- 
centage of  potassium  cyanide  in  a  given  sample,  is 
not  wholly  reliable  unless  such  analysis  also  shows 
the  absence  of  chlorides,   nitrates,   etc. 

6. — Of  the  different  cyanides  examined,  only  two, 
Merck  &  Co.^s  '*98-ioo$6^^  and  Baker  &  Adamson 
Chemical  Co.'s  ^^()(0\  were  found  to  meet  all  the 
requirements  of  a  cyanide  for  fumigating  nursery 
stock.  Nurserymen  are  therefore  advised  to  use  one 
or  the  other  of  these  two  brands,  purchasing  them 
only  when  in  original  sealed   packages. 

7. — The  temperature  secured  by  the  mixture  of  two 
fluid  ounces  of  sulphuric  acid  (specific  gravity  1.84) 
and  four  fluid  ounces  of   water   produces  apparently 
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the  maximum  volatilization  of  the  hydrocyanic  acid 
gas  evolved  from  one  ounce  of  cyanide,  and  the 
alteration  of  this  proportion  or  a  reduction  of  the 
volume  of  acid  and  water  used  appears  undesirable 
and  unnecessary. 
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To  the  Honorable  Board  of  Entomology  of  the  State  of  Georgia: 

I  have  the  honor  to  submit  the  accompanying  manuscript  for 
publication  and  distribution  in  accordance  with  an  Act  of  the 
General  Assembly,  approved  December  20th,  1898. 

This  manuscript  has  been  prepared  to  offer  practical  sug- 
gestions to  cotton  and  truck  growers,  for  the  control  of  a  few  of 
the  more  common  injurious  insects  that  appear  every  year  in 
Georgia.  It  is  not  intended  to  be  a  report  on  the  result  of  inves- 
tigations carried  on  by  this  Department,  except  in  a  few  instances, 
as  it  is  practically  a  compilation  of  facts  known  to  nearly  all 
entomologists  about  the  insects  mentioned  herein,  with  suggestions 
regarding  the  best  remedial  measures. 

It  is  hoped  that  this  work  will  prove  to  be  of  practical  value 
to  the  general  farmer. 

Very  respectfully. 
Approved:  R.  I.  Smith. 

O.  B.  Stevens,  Chairman  of  the  Board. 
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THE  COTTON  BOLL  WOEM. 

{Heliot}%s  armiger. — Hnbn.) 

Injury  from  this  insect  has  long  been  familiar  to  all  cotton 
growers  in  Georgia,  as  well  as  the  entire  south.  Its  regular  appear- 
ance in  greater  or  less  numbers  each  year  has  caused  growers  to 
give  but  little  attention  to  the  injury  caused  by  the  boll  worm. 
By  referring  to  back  records  we  find  that  the  boll  worm  was  re- 
ported as  being  quite  destructive  in  Georgia  in  1899.  Prof.  A.  L^ 
Quaintance,  reporting  from  the  Georgia  Experiment  Station  on 
insects  of  the  year,  says,  "The  boll  worm  has  been  more  than 
usually  destructive  *  *  *  the  second  brood  practically  destroyed 
early  tomatoes  and  sweet  corn  *  *  *  by  the  middle  of  July  com- 
plaints from  cotton  growers  began  to  be  heard  *  *  *.''  Since  that 
time  it  has  appeared  at  various  places  in  Georgia  each  year.  In 
1 903  it  was  reported  as  doing  considerable  damage ;  and  in  1904 
reports  of  its  boring  into  cotton  squares  came  in  frequently  during 
the  month  of  June,  and  at  various  times  during  July  and  August. 
The  fact  that  boll  worm  injury  was  reported  so  early  in  the  year 
in  1904  makes  it  seem  advisable  to  mention  it  quite  prominently  at 
this  time.  In  the  following  paragraphs  it  will  be  seen  that  boll 
worm  injury  to  cotton  is  not  common  until  about  August  1st,  when 
its  favorite  food  plant,  corn,  has  become  hard  and  distasteful. 

The  boll  worm  appeared  in  considerable  numbers  in  Georgia 
during  1904,  in  the  following  counties :  Randolph,  Pulaski,  Dooly, 
Upson,  Meriwether,  Decatur,  Jackson,  Richmond  and  Glascock. 
In  Dooly  county  it  was  charged  with  destroying  50  per  cent,  of 
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the  cotton  squares  in  several  fields,  and  in  several  instances  the 
damage  was  thought  to  be  caused  by  the  Mexican  cotton  boll 
weevil.  These  reports  of  the  supposed  boll  weevil  proved  in  all 
cases,  upon  investigation,  to  be  the  work  of  the  cotton  boll  worm. 
Besides  feeding  on  cotton  the  boll  worm  is  often  a  serious  pest 
on  com,  tomatoes,  beans,  peas,  okra  and  tobacco.  The  latter 
crop  is  injured  by  having  the  buds  eaten.  All  the  other  crops 
mentioned  are  injured  by  the  boll  worms  boring  into  the  fruit, 
or  in  the  case  of  beans  and  peas,  into  the  pods. 

The  Insect  Described. 

The  boll  worm  belongs  to  the  class  of  insects  that  have  four 
distinct  stages  in  their  development,  namely :  adult,  egg,  larva  and 
pupa.    The  adult  is  a  moth  which  commonly  flies  in  the  night,  but 

when  disturbed  during  the 
day-time  they  fly  with  a 
quick  darting  motion  that 
is  quite  characteristic.  The 
moths  vary  in  size,  but  in 
general  they  have  a  wing 
expanse  of  about  one  and 
one-half  inches.  The  color 
may  also  vary  greatly, 
ranging  from  a  dull  yellow 
to  a  dull  olive-green  with 
numerous  dark  spots  and 
markings  on  the  wings. 
These  moths  may  be  easily 
distinguished  from  the  cot- 
ton leaf -worm,  or  cater- 
]Mllar  moth  by  the  fact 
that  when  at  rest  the  boll 
worm      moth     holds     its 


Fir.  l.-(on.,n  Boll  Wona:  a,  adult  moth;  b  and  c, 
larvae;  d,  ohrvBalia  or  pupa;  (After  Howard,  Year- 
book,  U.   S.   Dept.   of  Agr.,   ]8y8.) 


wings  slightly  raised  and  parted  to  expose  a  portion  of  the  body, 
\yhile  the  cotton  caterpillar  moths  always  rest  with  the  wings 
tightly  closed.  The  accompanying  figure  shows  the  general  shape 
and  size  to  good  advantage.     (Fig.  1.) 
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Moths  usually  appear  in  spring  about  the  time  that  VlBBIs 
ten  or  fifteen  inches  high,*  and  in  general  they  prefer  to  deposit 
eggs  on  young  corn  instead  of  cotton,  the  eggs  being  laid  on  all 
parts  of  the  plant,  but  a  preference  is  shown  for  silk  if  it  is  present. 

The  eggs  are  small,  oval  in  shape,  whitish  or  yellow  in  color, 
and  may  be  seen  with  the  unaided  eye.  Each  female  deposits  on 
an  average  1,100  j^ggs.  These  eggs  hatch  in  from  3  to  10  days, 
depending  on  the  season. 

From  these  eggs  minute  worms  are  hatched  which  are  at  first 
pale  green  in  color,  but  soon  become  darker.  The  full  grown 
larvae  may  vary  in  color 
from  pale  green  to  brown 
or  almost  black.  These 
worms  are  voracious 
feeders,  a  single  individ- 
ual often  destroying  a 
large  number  of  squares 
or  bolls.  This  habit  of 
going  from  one  place  to 
another  on  the  plant,  for 
the  purpose  of  feeding, 
explains  the  reason  why 
the  farmer  finds  many 
young  squares  with  a 
hole  in  the  base  but  no 
sign  of  the  transgessor. 
(See  Fig.  2.)  Boll  worms 
when  first  hatched  wan- 
der around  on  the  plant 
feeding  on  the  leaves  un- 
til they  find  a  square  or 
form  into  which  they 
bore.  It  is  during  this 
time  that  the  worms  may 
be  poisoned  with  arsen- 
icals.  A  full  grown  boll 
worm  measures  from  1J4 

to    1/4    inches   in    lenerth      ^'^*    2.— cotton   squares   destroyed   by   Boll    WonnB. 
^  ^      '  (Original.) 


•  Quaintance  &  Bishop,   U.   S.   Dept.   Agr.     Farmers  Bui.   212. 
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(see.Fig.  1)  and  they  may  complete  their  growth  during  the  sum- 
mer season  in  about  fifteen  days. 

When  full  grown  the  worms  descend  into  the  ground  where 
a  cell  is  constructed  in  which  the  pupal  stage  is  passed.  This  per- 
iod usually  covers  about  two  weeks  on  the  average.  From  the 
pupa  there  emerges  the  adult  moth,  as  already  described,  ready 
to  mate  and  deposit  eggs  for  the  next  generation. 

In  Georgia  there  are  at  least  four  and  possibly  five  generations,, 
so  it  will  readily  be  seen  that  if  the  boll  worms  confined  their 
attacks  from  the  first  to  cotton  the  damage  would  be  tremendous. 
In  general  it  may  be  said  that  the  third  brood  is  the  one  that  in- 
jures cotton  most  severely,  or  at  least  that  has  been  the  generally 
accepted  belief  in  the  past.  Last  year,  however,  in  1904,  a  major- 
ity of  reports  from  boll  worm  injury  came  to  the  entomologist 
during  June  and  July,  which  showed  that  it  must  have  been  the 
larvae  of  the  first  and  second  broods  that  were  doing  the  damage. 

Eemedies  and  Prevention. 

Of  the  two,  prevention  is  the  best,  but  for  the  protection  of 
this  year's  crop,  if  the  boll  worms  appear,  the  remedy  must  be  con- 
sidered. There  are  two  main  methods  of  preventing  injury  to 
cotton.  The  use  of  corn  planted  in  rows  through  the  cotton  field 
to  serve  as  a  trap,  and  the  application  of  arsenical  poisons  to  de- 
stroy the  worms  when  on  the  cotton. 

Com  as  a  trap  plant  should  be  planted  in  rows  every  200  or 
300  feet  throughout  the  entire  field.  This,  com  should  be  planted 
late,  about  the  middle  of  May  or  June  1st,  so  as  to  be  in  prime 
silking  condition  about  August  1st.  As  the  boll  worm  moths 
seem  to  prefer  corn  to  cotton  most  of  the  eggs  will  be  deposited 
on  the  corn,  which  can  be  destroyed  or  fed  to  stock  when  the 
worms  are  partly  grown.  If  an  early  maturing  variety  of  corn  is 
planted  about  May  1st,  and  more  of  the  same  variety  planted 
about  June  1st,  the  planter  will  always  have  an  attractive  plant 
for  the  moths  during  the  period  when  they  are  expected  to  be  most 
abundant.  Cowpeas  should  be  planted  between  the  com  rows 
in  time  to  be  in  bloom  when  the  com  is  in  silk.  The  blooms  will 
attract  the  moths. 

Poisoning  should  be  attempted  when  the  worms  first  appear 
on  the  cotton.    Experiments  in  Texas  by  Prof.  A.  L.  Quaintance 
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in  1904  showed  that  it  will  pay  well  in  most  cases  to  poison  for 
the  third  brood.  In  Georgia,  as  the  worms  of  the  second  brood  do 
so  much  damage,  it  will  probably  be  found  advisable  to  poison  as 
soon  as  the  first  worms  appear  on  the  cotton.  This  will  be  about 
June  1.  The  old  method  of  apphing  poison  by  means  of  the  simple 
dusting  apparatus  carried  by  a  man  who  walks  rapidly  along  the 
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Pig.  8.— Method  of  applying  Paris  Rrc?en  in  dry  fonn  to  cotton  plants. 
(Photo  by  Wilmon  Newell.) 


row  dusting  both  sides  of  the  plant  at  once  (See  Fig.  3)  has 
proved  to  be  most  economical.  This  fact  was  demonstrated  by 
Prof.  Wilmon  Newell  in  1903,  and  reported  upon  in  his  Bulletin 
No.  9,  of  the  Georgia  State  Board  of  Entomology  on  "The  Cotton 
Caterpillar."  He  found  the  best  way  to  apply  the  poison  was  to 
mix  it  with  fine  lime  dust — cheap  flour  can  be  substituted — Aised 
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in  the  proportion,  1  pound  of  Paris  green  to  4  pounds  of  dust. 
This  should  be  applied  so  as  to  put  at  least  2  pounds  of  the  Paris 
green  to  each  acre.  Owing  to  the  fact  that  the  boll  worms  feed 
to  some  extent  on  the  leaves  and  pass  frequently  from  one  place 
to  another  even  when  working  on  the  squares  and  bolls,  it  is  pos- 
sible to  destroy  large  numbers  with  the  use  of  poison. 

Possibly  the  most  valuable  and  economical  way  of  fighting  the 
boll  worm  is  to  plow  the  land  during  the  fall  and  winter,  thus 
breaking  up  the  pupal  cells  in  which  the  winter  is  passed.    It  has 


Fig.  4.— Dusting  apparatus  for  appljing  Paris  green  to  cotton  plants. 

The  dusting  apparatus  shown  in  Fig.  4  is  made  from  a  one  inch  board, 
4%  feet  long  and  three  inches  wide,  by  boring  an  inch  and  a  half  auger 
hole  five  inches  from  each  end,  and  attaching  under  each  hole  a  sack  five 
inches  wide  by  about  fifteen  inches  long.  These  sacks  can  be  made  from 
unstarched  sheeting  running  about  4  pounds  to  the  yard.  If  it  is  found  that 
the  poison  is  being  applied  too  fast  or  too  slow  the  proportion  of  lime,  or 
flour  and  Paris  green,  must  be  changed  so  that  the  required  amount  of  actual 
poison  will  be  applied  per  acre. 

been  found  that  nearly  all  the  pupa  thus  disturbed  will  die  during 
the  winter.  This  practice  should  be  followed  in  all  sections  where 
the  boll  worm  is  known  to  occur.  This  is  also  a  valuable  way  of 
fighting  many  other  insects  such  as  Corn  Stalk  Borers,  Grub 
Worms,  Squash  Vine  Borers,  and  all  insects  that  pass  the  winter 
under  ground. 

Attacking  Other  Crops. 

As  already  mentioned,  tomatoes  are  often  injured  by  boll 
worms,  though  when  occurring  on  tomatoes  they  are  generally 
known  as  "tomato  fruit  worm.'*  The  damage  is  caused  by  the 
worms  boring  into  the  green  and  ripening  tomatoes,  in  which 
large  excavations  are  often  made.  When  occurring  on  tomatoes 
the  worms  usually  have  to  be  picked  off  by  hand.  Poison  in  liquid 
form,  as  recommended  further  on  for  cotton  caterpillar,  may  be 
applied  while  the  plants  are  small.     The  worms  frequently  bore 
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into  the  stems  of  tomato  plants  at  first,  but  soon  transfer  their 
attacks  to  the  frviit.  Winter  plowing  of  gardens  will  aid  in  keep- 
ing this  pest  in  check. 

Com  injured  by  boll  worms  should  be  cut  and  fed  to  stock  to 
destroy  the  larvae  and  the  eggs  which  may  be  present.  Early  com 
is  most  liable  to  be  infested  and  a  strict  cleaning  out  of  all  infested 
plants  during  June  and  July  will  greatly  reduce  the  numbers  of  the 
following  broods. 

When  peas  and  beans,  that  will  be  shelled  before  using,  are  at- 
tacked, the  poison  in  tfie  form  of  arsenate  of  lead  or  Paris  green 
and  lime  mixture  is  recommended.  ,  ' 

V     ii 

I 
THE  COTTON  CATEBJPHiLAE. 

(Aletia  argillacea — Hubn.)  '  ^*    - 

This  enemy  of  cotton  is  mentioned  here,  and  figures  presented 
principally  to  show  the  difference  between  it  and  the  boll  worm. 
In  1903  the  ravages  of  the  cotton  caterpillar  were  severely  felt  in 
a  few  counties  in  Middle  and  South  Georgia,  but  reports  from 
its  injury  in  1904  were  very  few,  and  in  fact,  the  injury  was  not 
sufficient  to  cause  any  concern  among  cotton  growers. 


Fig.   5.— Ootton  Caterpillar  Moth:   a,   wings  expanded;  b,  wings  closed,   at  rest.     (After 
Riley,    Fourth   Rept.,   U.    S.   Entom.    Oomm.) 

The  main  points  of  difference  to  be  noted  between  the  cotton 
caterpillar,  or  leaf  worm,  as  it  is  sometimes  called,  and  the  boll 
worm,  is  in  their  mode  of  injuring  the  plant.  While  the  boll 
worms  feed  to  some  extent  on  the  foliage,  the  cotton  caterpillars 
feed  entirely  on  the  leaves  and  buds  unless  in  extreme  cases  where 
the  plant  is  entirely  defoliated.  At  such  times  they  may  gnaw 
into  the  squares  and  green  bolls,  but  seldom  do  much  injury  in  this 
way.  Figure  5  shows  the  adult  caterpillar  moth,  which  may  be 
compared  with  the  boll  worm  moth.  Fig.  6  represents  full  grown 
caterpillars.     Unlike  the  boll  worm  the  caterpillar  does  not  go 
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into  the  ground  to  pupate.    This  stage  is  passed  in  a  folded  leaf 
on  the  plant.    There  are  always  several  generations  each  year    nd 

as  the  complete  life  cycle  from  egg  to 
adult  may  be  covered  in  from  three  to 
four  weeks,  it  is  evident  that  the  increase 
may  at  times  be  very  rapid. 


Semedy. 

The  remedy  is  the  same  as  recom- 
mended for  boll  worms  in  regard  to  pois- 
oning. The  plants  should  be  watched 
closely  and  poison  applied  while  the  cater- 
pillars are  small — as  they  are  more  easily 
killed  then — and  the  injury  to  foliage 
avoided.  Dusting  with  Paris  Green  and 
lime  dust  should  be  done  during  the  early 
morning  hours,  as  it  will  adhere  better 
to  the  plants  at  that  time.  In  wet  weather 


->-.> 
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Troni ■  side ■  b"  from  aboVeTtwiSj  dust  is  frequently  washed  off  by  rains. 

natural  size.  (After  Riley,  Fourth  ■       j  •      .1      .  .  .u       1    :„«  4-1,^  .^c^. 

Rcpt.,  u.  s.  Entom.  C5omm.)      and  m  that  event  we  would  advise  the  use 
of  Paris  green  in  water,  using  a  formula, 

1  pound  Paris  green, 

2  pounds  stone  lime, 
100  gallons  water. 

Or  in  place  of  the  above,  arsenate  of  lead  (Disparine)  may  be 
used  at  the  rate  of  3  pounds  to  50  gallons  of  water.  The  latter 
will  adhere  somewhat  better  than  Paris  green  mixture,  but  cannot 
always  be  as  readily  obtained  when  needed  at  short  notice. 

DIRECTIONS  FOB  MAKING  ARSENATE  OF  LEAD. 

Dissolve  11  ounces  of  Acetate  of  Lead  in  1  gallon  of  water,  and  4  ounces 
of  Arsenate  of  Soda  in  %  gallon  of  water.  Stir  these  two  solutions  together. 
The  resulting  mixture  will  be  Arsenate  of  Lead  which  will  appear  as  a  light 
flocculent  precipitate,  which  will  readily  remain  in  suspension.  This  may  be 
diluted  to  make  50  gallons  for  ordinary  use.  It  will  be  found  that  arsenate 
of  lead  will  adhere  to  foliage  longer  than  most  other  arsenicals. 

Disparine  is  a  manufactured  preparation  of  Arsenate  of  lead,  which  is 
sold  in  the  form  of  paste  and  will  readily  dissolve  in  cold  water.  It  costs  a 
little  more  than  the  home-made  article  but  will  be  preferred  by  many  as  it 
comes  ready  to  use. 

Swift 's  Arsenate  of  Lead  is  a  comparatively  new  preparation  that  is  now 
on  the  market.  It  contains  a  high  per  cent,  of  glucose,  which  is  claimed  to 
Jieip  Its  adhesive  property;  it  is  known  to  be  a  good  insecticide. 
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THE  CORN  STALK  BOREB. 

(  Diatraea  saccharalis, — Fab. ) 

This  enemy  of 
corn  has  been  known 
since  early  in  the  nine- 
teenth century,  as  it 
was  described  by  Rev. 
Lansdown  Guilding 
in  1828,*  who  report- 
ed its  presence  in 
sugar-cane  in  the  Is- 
land of  St.  Vincent  in 
the  West  Indies.  Dr. 
Howard  cone  1  u  d  e  s 
that  it  must  be  a  na- 
tive of  the  West  In- 
dies or  of  South  Am- 
erica where  the  culti- 
vation of  sugar-cane 
was  first  begun  in 
America.  In  1855  this 
pest  was  reported  as 
injuring  sugar-cane 
in  the  State  of  Louis- 
iana, and  in  1881  we 
learn  that  the  U.  S. 
Division  of  Entomol- 
ogy made  observa- 
tions on  the  ravages 
of  this  pest  in  Louis- 
iana, where  it  was  se- 
verely injuring  sugar- 
cane. In  Georgia  it 
was  found  in  Lincoln 
County  in  1880,  and 
was  reported  from 
South  Carolina  about 
the  same  time.  In 
1881    the    corn    stalk 


PiflT.  7.— Com  stalk  showing:  holes  made  by  com  stalk  borers. 
(Original.) 


•  Dr.  li.  0.  Howard,  Insect  Life,  Vol.  IV,  p.  96, 
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borer  was  found  doing  considerable  injury  to  com  in  a  large  field 
near  Atlanta.  It  was  probably  some  years  previous  to  this 
date  that  the  borer  began  to  attack  com  as  well  as  sugar- 
cane. Since  1881  it  has  been  reported  at  times  from  various 
points  in  Georgia,  but  the  records  at  hand  concerning  it  are 
very  meagre. 

During  the  month  of  June,  1904,  the  com  stalk  borer  appeared 
in  alarming  numbers  in  the  vicinity  of  Hawkinsville,  Georgia. 
Specimens  of  the  insect  and  its  work  were  sent  to  this  office  by 
Mr.  C.  C.  Atkinson  early  in  June,  and  as  he  reported  such  exten- 
sive injury  an  investigation  was  made  at  once. 

On  June  20th  the  writer  visited  Mr.  Atkinson's  plantation  and 
found  the  borers  very  abundant  in^a  large  field  of  corn  near  the 
house.  Other  fields  in  the  vicinity  were  examined  and  in  all  such 
borers  were  found  in  considerable  numbers.  In  some  instances  as 
many  as  five  and  six  borers  in  a  single  stalk  of  com  and  the  large 
number  of  holes  made  by  each  borer  made  it  look  as  though  many 
more  might  have  been  present.  (See  Fig.  7.) 


Life  History  and  Oeneral  Appearance. 

The  corn  stalk  borer  is  a  white  six-footed  larva  attaining  a  size 
when  full  grown  of  about  one  inch  in  length  (See  Fig.  8).  The 
winter  is  passed  in  the  pupa  stage  embedded  in  the  corn  stubble 
near  the  surface  of  the  ground.  Early  in  spring  the  moths  issue 
from  the  over-wintering  pupae  and  when  the  corn  is  only  a  few 
inches  high  the  eggs  are  deposited  on  the  stem  and  leaves.  These 
eggs  hatch  in  a  short  time  into  small  borers  which  at  once  com- 
mence to  tunnel  into  the  stalk  and  up  through  the  pithy  center. 
The  injury  may  be  quite  considerable  and  may  even  necessitate 
replanting. 

Observations  made  by  the  writer  show  that  some  of  the  borers 
of  the  first  brood  may  attain  full  growth  by  the  first  week  in 
June.  The  change  to  the  pupa  at  once  takes  places,  usually  in 
the  stalk  above  ground,  and  adult  moths  emerge  at  least  as  early 
as  the  middle  of  June  in  the  vicinity  of  Hawkinsville.  Moths 
continue  to  issue  until  about  the  middle  of  July. 

Corn  stalk  borers  are  very  active  and  pass  frequently  in  and 
out  of  the  stalk  in  which  they  are  working,  thus  making  a  large 
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number  of  holes. 


Fig. 


The  accompanying  figure  shows  the^  appear- 
ance of  a  corn  stalk 
in  which  borers  were 
at  work.  Most  of  the 
damage  is  confined  to 
the  three  lower  joints, 
but  in  a  few  cases  lar- 
vae and  pupae  were 
found  three  feet  up  in 
the  stalk.  Figure  9 
shows  the  larva  or 
borer,  and  pupa  about 
twice  natural  size. 

The  adult  com 
stalk  borer  is  a  deli- 
cate* looking  moth, 
fore  wings  dull  yel- 
lowish brown,  in  some 
cases  having  very  lit- 
tle color.  The  males 
in  all  cases  have  the 
fore  wings  a  little 
darker  than  the  fe- 
males, and  the  former 
are  always  somewhat 
smaller  in  size.  Wing 
expanse  varies  from  a 
little  over  one  inch  to 
a  little  more  than  one 
and  one-half  inches. 
The  hind  wings  are 
always  clear  white  or 
cream  color. 

The  writer  is  in- 
formed by  Mr.  Betts, 
of  Hawkinsville,  that 
the  corn  stalk  borer 
injured  his  corn  in 
1900  to  an  extent  of 


IK           1  ^'^V  \m 

) 

I^^^BtfS 

LidL^^B*  ^L  *^  j^K 

\1Shi 

8.— A  corn  stalk  out  open  showing  borers  within. 
(Original.) 


50  per  cent.    He  has  observed  that  the  injury  is  greatest  during 


39 


Digitized  by 


Google 


Fi?.  9.— Larva  and  pup»  of  com  stalk  borer. 
On  left,  larva:  on  right,  pupa— twice  natural 
sire.     (Original.) 


dry  seasons,  as  1900  was  ver\-  dry,  as  was  also  the  season  of  1904. 
Borers  may  occur  in  corn  stalks  without  seeming  to  injure  the 

yield,  but  usually  a  certain  per- 
cent, of  the  stalks  are  destroyed 
while  the  corn  is  still  small. 
This  injury  should  be  guarded 
against,  and  can  be  largely 
averted  by  following  the  sug- 
gestions given  in  the  para- 
graphs on  Remedies. 

Eemedies. 

Considering  the  habit  of  the 
corn  stalk  borer  it  is  evident 
that  the  damage  cannot  be  stop- 
ped after  the  borer  has  once 
gained  access  to  the  stalk,  with- 
out at  the  same  time  destroying  the  corn.  It  is  not  practical  to 
remove  the  borers,  unless  from  a  few  stalks  of  corn  in  the  garden, 
as  is  recommended  for  the  squash  vine  borer.  It  is  clearly  ap- 
parent that  corn  following  corn  year  after  year  is  most  liable  to 
infestation  because  of  the  numl)cr  of  borers  that  winter  over  in 
the  old  stubble.  The  usual  practice  in  Georgia  of  allowing  the 
corn  stubble  to  remain  on  land  is  the  principal  cause  of  the  bad 
invasions  of  stalk  borers ;  along  this  same  line  rotation  of  crops 
ofifers  a  relief  from  the  pest.  This  is  an  old  suggestion,  but  it 
remains  good. 

In  infested  fields  all  corn  stubble  should  be  gathered  and 
burned  to  destroy  the  pupa  that  are  wintering  therein.  Deep 
plowing  in  early  spring  to  bury  all  stalks  that  were  not  gathered 
will  be  advantageous.  The  pupa  should  be  buried  so  deeply  that 
the  emerging  moths  cannot  escape. 

If  rotation  of  crops,  burning  stubble  and  deep  plowing  are  prac- 
tised, corn  stalk  borers  can  generally  be  successfully  controlled. 

CORN  ROOT  WORM. 

(Diabrotica  12-pujictata. — Oliv.) 

Corn  is  often  attacked  by  a  root  w^orm  soon  after  the  plants 
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appear  in  the  spring.  The  injury  is  caused  by  the  larva  of  a  beetle 
that  is  common  in  the  South  and  known  as  the  twelve-spotted 
Diabrotica,  the  scientific  name  being  Diabrotica  12-punctata.  To 
farmers  it  is  locally  known  as  "bud  worm"  on  account  of  its 
causing  the  bud  to  wilt  when  the  roots  are  attacked. 

The  adult  Diabrotica  is  a  green  beetle  (See  Fig.  10)  about 
one-third  to  one-half  inch  in  length,  oblong  in  outline,  tapering 
toward  the  anterior  end,  and  having  three  transverse  rows  of  four 
black  spots  on  the  wings.  The  adults 
often  feed  voraciously  on  melon,  squash 
__  and  cucumber,  and  they  have  been  known 

^MH^  to  feed  on  almost  every  farm  crop  imag- 

^^^H  inable.     In  fact,  they  are  practically  om- 

^^^^^ 

^^^^^  These  root  worms  have  been  found  to 

^^H^^  injure  com  in  bottom  lands  most  severely, 

^^^^^f  ^"d    especially    early    plantings.      Corn 

^^^^  planted  after  May  5th  to  10th  is  seldom 

injured  severely,  as  most  of  the  eggs  are 
^^•J^l^tl^'i^.^^^  -'deposited  previous  to  that  time.     When 
(Original.)  ^^^^^  jg  planted  early  a  surplus  of  seed 

can  be  used  and  in  most  cases  enough  plants  will  be  uninjured 
to  insure  a  full  stand  without  re-planting.  A  simple  rotation  of 
crops  will  usually  suffice  to  prevent  injury  from  com  root  worms. 
Corn  following  wheat,  rye,  or  barley  is  seldom  attacked,  and  the 
land  will  generally  remain  free  from  root  worms  for  at  least 
two  years. 

The  suggestion  that  corn  can  be  treated  so  as  to  become  dis- 
tasteful to  corn  root  worms,  was  shown  to  be  worthless  by  Quain- 
tance  in  1900.*  So  also  was  the  use  of  kainit  as  a  fertilizer  in 
killing  the  larvae.  In  one  case  he  found  root  worms  even  worse 
where  kainit  was  applied. 

Melons,  squash  and  cucumber  plants  attacked  by  the  adult 
Diabrotica  should  be  dusted  with  land  plaster  and  Paris  green  in 
the  morning  while  the  plants  are  wet  with  dew.  As  this  insect 
eats  large  holes  in  the  foliage  the  use  of  poison  will  be  found 
advantageous. 

As  a  matter  of  interest  it  may  be  stated  that  the  12-spotted 
Diabrotica  has  often  been  charged  with  spreading  diseases,  such 

•  U.  S.  Dept.  of  Agrr.,  Div.  of  Ent.,  n.  8.  Bui.  26. 
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as  the  pear  blight,  by  visiting  the  blooms  and  carrying  the  blight 
bacillus  from  one  point  to  another. 

THE  SQTTASH  VINE  BOBEB. 

(Melittia  satyrinifortnis. — Hubn.) 

Like  the  corn  stalk  borer  this  insect  does  its  damage  by  bur- 
rowing in  the  stalks  of  its  host  plant.  Its  injury  is  confined  mainly 
to  squash  and  pumpkins,  but  melons,  cucumbers,  etc.,  may  be 
attacked.  The  adult  moth,  parent  of  the  borer,  is  one  of  our  most 
beautiful  species,  and  described  by  Quaintance*  as  having  fore 
wings  opaque,  shining  olive  brown  in  color,  with  metallic  green 
reflections;  the  hind  wings  transparent  with  a  narrow  fringe  of 
scales.  Hind  pair  of  legs  are  thickly  fringed  with  hairs,  which  on 
the  inside  are  black,  and  on  the  outside  orange  colored.  The 
body  is  about  three-fourths  of  an  inch  long  and  the  wings  may  ex- 
pand one  and  one- fourth  inches.  (See  Fig.  11.) 


Fig.  ll.-Moth,  or  parent  of  the  squash  vine  borer.  (After  Quaintam^e,  Oa.  Ex.  Sta.  Bui.  45.) 

The  moths  appear  about  the  middle  of  May  and  deposit  eggs 
on  vanous  parts  of  the  plants,  mainly  along  the  stem,  as  determin- 
ed by  Quamtance.  Eggs  hatch  in  from  six  to  fifteen  days  and 
the  larvae  attain  full  growth  in  about  one  month. 

Qbsenratioi^^  ^^^^j^^  ^^^^  ^^^^  ^^^^  ^^^ 

*  Oa.  ExpTsuTb^  No.  45.   p.  47.  ' 
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second  brood  of  adults  may  begin  to  appear  by  July  1st  in  South 
Georgia.  On  June  17th,  1904,  summer  squash  vines  were  found 
at  Chester,  Ga.,  containing  the  larvae,  one  or  two  in  each  plant. 
On  July  4th  these  plants  were  again  examined  when  it  was  found 
that  all  the  burrows  or  channels  in  the  stalks  were  empty.  By 
digging  down  around  the  plant  the  tough  silken  cocoons  were 
found,  in  one  case  four  at  the  base  of  one  plant.  As  not  more  than 
two  larvae  were  observed  in  a  single  plant  June  17th,  it  seems 
probable  that  some  had  already  gone  into  the  ground  before  that 
date.    On  July  4th  a  few  empty  cocoons  (See  Fig.  12)  were  found, 

showing  that  some  adults 
had  already  emerged. 
From  ^upa  secured  at 
this  date  adult  moths 
were  emerging  up  to 
July  11th.  From  these 
notes  it  appears  that  the 
pupal  stage  covers  from 
three  to  four  weeks. 

How  to  Detect  Presence 
of  Squash  Vine  Borers. 

During  the  latter  part 
of  May  and  the  first  part 

Fig-  12.— Pupa  and  empty  cocoon  of  squaah  vine  borer  . 

—twice  natural  size.   (Original.)  of      JUUC      examine      the 

vines  and  if  there  are  any  accumulations  of  yellowish  excrement 
around  the  stem,  carefully  cut  open  the  stem  and  remove  the 
^white  grub-like  borer.  This  will  often  save  the  plant  without 
much  injury  resulting  from  cutting.  The  injury  is  caused  by  the 
borers  making  large  channels  in  the  stem  (See  Fig.  13),  and  often 
causing  the  whole  plant  to  shrivel  and  die.  Ordinary  insecticides 
and  repellants  are  of  very  little  use.  The  grower  must  watch 
closely  and  remove  the  borers  when  they  are  present.  After  the 
crop  is  gathered  the  vines  should  at  once  be  pulled  and  burned  to 
destroy  all  borers  of  the  second  brood.   , 

Fall  plowing  and  harrowing  the  gardens  will  destroy  many 
pupae ;  this  coupled  with  clean  culture  and  destruction  of  infested 
stalks  will  result  in  keeping  the  borers  in  check  in  most  cases. 
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CUTWORMS. 

Cutworms  may 
easily  be  classed  as 
one  of  our  most  in- 
jurious species  of 
insects.  Working 
silently  in  the  night, 
as  they  do,  a  vast 
amount  of  injury 
may  occur  before 
the  damage  is  dis- 
covered. A  knowl- 
edge of  the  life  his- 
tory and  habits  is 
necessary  in  order 
to  understand  how 
to  fight  this  pest. 

Life  History — 
The  adult  cutworm 
moths  appear  dur- 
ing the  months  of 
June  and  July,  and 
soon  after  arrival 
begin  to  deposit 
eggs  on  the  grass, 
ureeds  and  rubbish. 
A  grassy  sod  may 
be  selected  as  the 
place  to  deposit 
eggs  or  any  field 
v\^here  there  is  an 
abundance  of  grass 
and  weeds.  Eggs 
hatch  in  a  short 
time  and  the  young 
cutworms,  at  first 
very  small,  begin  to 

Fig.    13.— A  squasli   stem   cut   open  showing  the  borers  within. ^^^^  ^^  ^t'^y  SUCCU- 
(After   Quaintanee,    Ga.    Exp.    Sta.    Bui.    45.)  |^„^     VCgetation     at 
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hand.  At  this  time  of  year  they  are  so  small  and  the  food  so 
abundant  that  the  injury  caused  is  not  noticeable.  By  the  time 
cold  weather  approaches  the  cutworms  may  be  in  all  stages  of 
maturity,  from  one-half  inch  in  size  to  nearly  full  grown.  So 
far  no  noticeable  injury  has  occurred.  Cutworms  pass  the  winter 
in  little  earthen  cells  in  the  soil  under  rubbish,  stones  or  any 
protected  place. 

In  the  spring  when  the  land  is  plowed  the  cutworms,  emerging 
from  their  winter  quarters  with  ravenous  appetites  after  their 
long  winter  fast,  begin  to  feed  on  any  vegetation  at  hand.  It 
is  therefore  evident  that  the  first  plants  to  come  up  in  the  garden 
will  be  liable  to  be  cut  off  by  the  little  cutworms. 

Description — The  adults  of  our  cutworms  are  moths  belong- 
ing to  the  family,  Noctuidae,  meaning  night  fliers,  and  for  that 
reason  they  are  seldom  seen  unless  attracted  to  lights.  Moths 
range  in  size  from  one  and  one-half  to  two  and  one-half  inches  in 
wing  expanse.  Color  of  front  wings  dark  brown  or  grey;  hind 
wings  always  lighter  than  fore  wings.  Cutworms  have  naked 
bodies,  eight  pairs  of  legs,  three  in  front  and  five  at  the  posterior 
end  of  the  body ;  color  may  vary  from  dirty  green  to  grey  or  dirty 
brown.  Full  grown  worms  average  one  and  one-half  inches  in 
length. 

Remedies — Injury  from  these  insects  may  be  largely  prevented 
by  any  or  all  of  several  methods.  First  of  all  should  *be  men- 
tioned fall  plowing  to  expose  the  pupal  cells  in  which  cutworms 
pass  the  winter.  This  should  be  practised  in  fields  w^here  cut- 
worms have  been  numerous.  Second,  poison  the  cutworms  in 
the  spring  with  poisoned  bran-mash  or  clover,  before  the  crop 
is  planted.  This  can  be  accomplished  by  fitting  land  a  few  days 
previous  to  the  time  when  seed  is  to  be  sown.  For  poisoned  bran- 
mash  use  one  pound  of  Paris  green,  forty  pounds  of  bran,  two 
quarts  of  molasses  and  mix  this  with  just  enough  water  to  make 
a  thick  dough  that  can  readily  be  made  into  balls.  This  mash 
may  be  placed  on  the  land  in  little  heaps  just  before  night- fall. 
The  cutworms  being  deprived  of  all  other  food,  if  the  land  has 
been  fitted  as  suggested,  will  readily  eat  the  mash  while  it  is  fresh. 

Another  very  good  plan  is  to  spray  a  small  piece  of  succulent 
clover  with  Paris  green,  one  pound  to  twenty-five  gallons  of 
water,  cut  the  clover,  and  spread  it  on  the  land  before  it  has  time 
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to  wilt.  This  should  be  done  about  sun-down  and  such  bait  will 
be  very  attractive  to  the  cutworms.  It  is  almost  worthless  to 
attempt  to  poison  cutworms  after  the  crop  is  up,  or  if  there  is 
much  grass  or  weeds  on  the  land. 

When  tomatoes,  cabbages  and  the  like  are  to  be  transplanted 
fit  the  land  several  days  in  advance,  let  it  remain  untouched  for 
two  or  three  days,  in  order  that  the  cutworms  may  become  hungry, 
and  then  try  poison  bait  for  three  nights  in  succession.  Newly 
plowed  sod  land  should  always  be  treated  in  this  way  for  reasons 
already  stated.  No  rubbish  or  weeds  should  be  left  on  land  after 
the  main  crop  is  removed  as  it  furnishes  food  for  the  cutworms 
during  the  fall  months  and  protection  during  the  winter. 

As  some  people  object  to  the  use  of  poison  bait  on  account  of 
liability  of  poisoning  poultry  and  other  animals,  bands  of  tarred 
paper  are  recommended  for  use  around  such  plants  as  cabbage 
and  tomatoes.  This  paper  may  be  pushed  into  the  ground  around 
each  plant  to  a  depth  of  at  least  one  inch  so  that  the  cutworms 
will  not  crawl  underneath.  This  will  protect  the  plants  while 
small  and  the  bands  may  be  removed  after  a  few  weeks  and 
used  around  other  plants. 

SQUASH  BTTO. 

(Anasa  tristis. — DeGeer.) 

This  is  the  rather  large,  flattened  rusty  black  bug  which  in- 
jures squash  and  other  cucurbits.  This  insect  has  a  sharp,  pointed 
beak,  through  which  it  draws  the  sap  from  the  plant.  Infested 
plants  become  yellow,  and  sickly  and  often  die. 

Remedy — Hand  picking  of  adults  when  they  first  appear  is 
recommended.  They  may  also  be  trapped  under  pieces  of  board, 
or  leaves  from  the  plant,  laid  on  the  ground  and  examined  each 
morning. 

The  eggs  are  laid  in  masses  on  the  under  sides  of  the  leaves 
and  are  readily  seen  owing  to  the  yellow  color.  These  ^g  masses 
should  be  found  and  destroyed.  If  any  hatch,  the  young  will  be 
found  feeding  in  groups.  These  may  be  crushed  between  the 
fingers.  Attention  to  these  minor  details  will  usually  be  the  means 
of  preventing  serious  injury. 

Clean  cultivation  of  gardens,  keeping  all  weeds,  trash  and 
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vines  removed,  will  cause  many  squash  bugs  to  succumb  to  the 
winter  weather. 

THE  CirCXrHBEB  BEETLK 

(DiabroHca  vittata. — Pabr.) 

This  is  the  little  yellow  black-striped  beetle  that  feeds  on  the 
young  cucumber  and  melon  vines  and  damages  them  badly  at 
times  by  eating  small  holes  in  the  leaves.  This  beetle  will  be 
readily  recognized  by  the  following  description:  Beetles  about 
one-fourth  inch  in  length ;  head  and  antennae  black ;  general  body 
color  yellow,  with  a  black  stripe  on  each  wing-cover,  and  a  third 
stripe  where  the  wings  meet  along  the  back.  Stripes  run  longi- 
tudinally. 

These  small  beetles  pass  the  winter  under  cover  of  leaves  and 
trash  around  the  garden.  In  the  spring  they  come  out  and  de- 
posit eggs  in  the  soil  near  the  base  of  the  food  plants,  and  the 
larvae  when  hatched  live  on  the  roots.  These  larvae  are  slender 
little  white  grubs  and  when  numerous  they  may  do  considerable 
damage.  The  principal  injury  is  caused  by  the  adults  feeding  on 
the  leaves. 

Remedies — Clean  cultivation  of  the  gardens  after  the  crops  are 
off  in  the  fall  so  as  not  to  leave  any  rubbish  under  which  the 
adults  may  pass  the  winter.  Protecting  the  young  plants  with 
gauze  netting  while  the  plants  are  small.  Where  plants  are  pro- 
tected for  three  or  four  weeks,  or  until  they  get  well  started,  the 
injury  from  cucumber  beetles  will  not  be  great.  Two  pieces  of 
wire  bent  over  the  plants  in  the  form  of  a  double  arch,  and  thrust 
firmly  into  the  ground,  will  make  a  good  frame  for  a  netting  to 
cover  young  plants.  Sprinkling  plaster  on  the  plants  while  young 
will  often  serve  to  keep  the  beetles  away,  but  protection  with  net- 
ting is  the  only  sure  prevention. 

COLOEADO  POTATO  BEETLE. 

(Doryphora  lolineata, — Say.) 

This  troublesome  pest  of  the  potato  plant  is  so  common  that 
it  seems  almost  unnecessary  to  mention  it.  Still  the  fact  of  its 
being  common  seems  to  keep  many  people  from  learning  how 
easily  it  may  be  controlled.    It  is  a  fact  that  our  new  insect  pests 
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often  receive  more  attention  and  are  fought  with  more  vigor  than 
the  ones  that  are  always  with  us. 


Fig.  14.— Adult  PoUto  Beetle.*  Fig.  16.— Falae  PoUto  Beetle.* 

The  Colorado  potato  beetle  derived  its  name  from  its  native 
home.  Until  about  the  middle  of  the  nineteenth  century  this 
beetle  was  not  conspicuous  as  a  garden  pest,  for  before  that  time 
it  fed  on  weeds  of  the  same  genus  as  the  potato  plant. 

Life  History — Late  in  fall  the  beetles  enter  the  ground  and 
hibernate  until  the  warm  spring  sunshine  brings  them  out.  The 
females  soon  commence  to  deposit  eggs  on  the  under  side  of  the 
leaves.  These  eggs  are  yellow,  occur  in  clusters  and  are  easily 
seen.  In  a  short  time  the  eggs  hatch  into  larvae  having  enormous 
appetites,  which  they  at  once  commence  to  satisfy.  The  soft- 
bodied  larvae  increase  in  size  with  alarming  rapidity  and  when 
full  grown,  which  is  in  from  three  to  four  weeks,  they  go  into  the 
ground  and  form  a  smooth  cell  in  which  the  pupal  stage  is  passed. 
There  are  several  broods  in  the  South  and  larvae  of  all  sizes  can 
generally  be  found  on  a  plant.    Fig.  14  shows  an  adult  beetle. 

Remedies — Paris  green  in  any  form  is  death  to  potato  beetles. 
While  the  plants  are  small  it  may  be  applied  as  a  dry  powder 
mixed  with  ten  times  its  weight  of  cheap  flour,  land  plaster  or  air- 
slaked  lime.  This  powder  can  be  dusted  on  the  plants  while 
wet  with  dew  early  in  the  morning,  or  after  sundown  in  the  even- 
ing. The  duster  recommended  for  cotton  caterpillar  poisoning  will 
be  found  useful.  Or  Paris  green  may  be  applied  in  liquid  form, 
by  mixing  one  pound  of  poison  and  two  pounds  stone  lime  in 
125  gallons  of  water.  The  lime  should  always  be  used  to  prevent 
burning  of  foliage.  It  is  even  better  to  use  the  arsenical  in  con- 
nection with  Bordeaux  mixture. 

DIRECTIONS  FOR  PREPARING  BORDEAUX-PARIS 
GREEN  MIXTURE. 

Usually  it  is  best  to  use  Paris  green  or  other  arsenical  poisons  in  connec- 
tion with  Bordeaux  mixture,  thus  making  one  spraying  serve  two  purposes. 

•  From  original  drawings  by  Mrs.  W.  M.  Scott. 
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Bordeaux  is  used  principally  for  controlling  mildews  and  fungus  diseases 
and  in  itself  contains  no  insecticidal  value,  except  as  a  repellant.  Combined 
with  arsenical  poisons  it  serves  to  keep  the  latter  from  washing  oflf  so  rapidly. 

For  convenience,  the  ingredients  (copper  sulphate,  lime  and  water)  of 
Bordeaux  mixture,  and  their  amounts,  are  designated  by  an  abbreviated 
formula,  the  number  of  pounds  of  copper  sulphate  (bluestone)  being  written 
first,  number  of  pounds  of  lime  written  second  and  number  of  gallons  of 
water  written  last.  Thus  the  formula  '  *  4-6-50, ' '  indicates  a  Bordeaux  mix- 
ture of  4  pounds  copper  sulphate,  and  6  pounds  lime  in  50  gallons  water. 
The  formula  "3-9-50,"  would  indicate  3  pounds  copper  sulphate,  9  pounds 
lime  and  50  gallons  of  water,  etc.  Bordeaux  mixture  to  be  thoroughly  ef- 
fective must  be  prepared  carefully.  The  following  method  of  preparation 
will  insure  good  results:  Dissolve  the  bluestone  in  a  barrel  or  tub,  using  a 
small  amoimt  of  water.  If  hot  water  is  used  the  bluestone  will  dissolve  most 
readily,  but  the  solution  must  be  allowed  to  cool  before  mixing.  Before 
immersing  in  the  water  tie  up  the  bluestone  loosely  in  a  piece  of  burlap  sus- 
pended from  a  cord.  Place  this  in  the  water  and  keep  moving.  The  blue- 
stone  will  have  all  dissolved  in  a  short  time,  when  this  solution  should  be 
diluted  with  clear  water  to  25  gallons.  In  another  vessel  slake  the  required 
amount  of  lime,  using  boiling  hot  water  and  adding  water  from  time  to 
time  to  prevent  burning.  When  slaked  dilute  to  25  gallons.  Dip  up  these 
solutions  with  buckets  and  pour  them  together  into  a  third  barrel,  hold- 
ing the  buckets  so  that  they  are  emptied  simultaneously  and  not 
too  fast.  The  streams  should  meet  and  mingle  together  in  mid-air  so  that  the 
solutions  are  thoroughly  mixed  before  they  reach  the  surface  of  the  liquid 
in  the  barrel.  When  both  solutions  have  been  poured  into  the  third  barrel 
in  this  manner,  stir  up  the  mixture  vigorously  with  a  paddle  and  the  Bort 
deaux  mixture  is  ready  for  use.  It  is  also  now  ready  for  the  addition  of 
Paris  green  or  other  poison.  While  spraying  out  the  Bordeaux  mixture  only 
a  pump  with  a  good  agitator  should  oe  used. 

Green  arsenoid  is  an  article  that  may  be  substituted  for  Paris  green. 
It  is  of  a  duller  color,  bulkier,  more  finely  divided,  and  remains  in  suspen- 
sion longer.  It  can  be  purchased  for  a  little  over  half  what  Paris  green 
costs  and  pound  for  pound  it  is  worth  about  as  much  for  poisoning  insects. 
Growers  are  recommended  to  test  this  arsenical  especially  because  so  much 
impure  Paris  green  is  often  placed  on  the  market. 


FLEA  BEETLES. 

Cucumbers,  tomatoes,  melons,  turnips  and  many  other  garden 
vegetables  are  often  attacked  early  in  their  life  by  little  jumping 
beetles  that  make  small  round  or  irregular  holes  in  the  foliage,  and 
from  their  ability  to  jump,  they  have  been  given  the  name  of  Flea 
Beetles.  The  damage  from  these  little  fellows  is  sometimes  very 
severe  as  they  attack  the  plants  while  small  and  tender.  The 
larvae  are  mostly  leaf-miners,  living  in  the  tissue  of  the  leaves 
and  stems  of  the  host  plant,  though  seldom  doing  much  damage. 

Flea  beetles  vary  in  size  and  color,  some  of  them  being  so 
small  as  hardly  to  be  seen,  while  others,  like  the  grape  flea  beetle, 
being  nearly  one-quarter  of  an  inch  long.  All  have  thickened  hind 
legs  enabling  them  to  jump  readily.    They  will  all  be  recognized 
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by  this  characteristic.    Color  ranges  through  steel  blue,  brown  and 
black. 

Remedies — Clean  culture  of  the  garden  is  the  very  best  thing 
to  practice,  as  flea  beetles  hide  in  rubbish  and  trash  through  the 
winter.  When  they  appear  in  the  spring  young  plants  may  be 
sprayed  with  arsenical  poisons,  unless  the  plants  are  protected  by  a 
cover  as  recommended  for  the  Cucumber  beetle.  It  has  been 
found  that  young  plants  covered  thickly  with  ordinary  Bordeaux 
mixture  are  not  often  severely  attacked,  the  mixture  acting  as  a 
repellant.  Usually  it  is  best  to  add  paris  green  or  green  arsenoid 
to  the  Bordeaux  as  it  will  poison  some  beetles.  When  the  plants 
have  attained  some  size  they  are  seldom  injured  by  these  insects. 
Simply  dusting  plants  with  lime  dust  will  drive  some  species  of 
flea  beetles  away.  However,  it  cannot  be  depended  on  in  all  cases 
and  the  best  plan  is  to  use  an  arsenical  poison,  or  cover  the  plants. 

CABBAGE  WOBHS. 

(Pontia  rapae  and  Bontia  protodice,) 

Every  one  living  in  the  country  has  seen  the  common  white 
butterflies  that  usually  appear  early  in  the  spring  and  love  to  hover 
around  in  sunny  places ;  but  many  perhaps  do  not  know  that  theSe 
butterflies  are  the  parents  of  our  most  common  cabbage  worms, 
that  yearly  depredate  the  cabbage  patches.  There  are  two  common 
cabbage  worms,  one  known  as  the  imported  cabbage  worm,  and 
the  other  as  the  native  cabbage  worm.  The  former  was  imported 
many  years  ago  from  Europe  and  the  latter  is  indigenous  to  this 
country. 

Imported  Cabbage  Worm  {Pontia  rapae) — The  adult  butterfly 
is  white  in  color  with  a  faint  creamy  tinge;  the  males  have  one 
black  spot  and  the  females  two  similar  spots  on  each  front  wing. 
In  addition  to  this  they  both  have  the  front  wings  tipp)ed  with 
black.  The  hind  wings  in  both  sexes  bear  a  black  spot  near  the 
front  margin.  These  butterflies  have  a  wing  expanse  of  from  one 
and  one-half  to  one  and  three- fourth  inches.  Worms  when  grown 
are  green  in  color,  sometimes  having  an  obscure  longitudinal 
black  stripe  along  the  back.  The  worms  or  larvae  when  grown 
change  to  pupae  on  the  plant,  attaching  themselves  by  a  silken 
band.  There  are  several  broods  and  tlie  winter  is  passed  in  the 
pupal  stage. 
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Native  Cabbage  Butterfly  (Pontia  protodice) — Adult  males 
of  this  species  closely  resemble  the  imported  species  in  size,  color 
and  marking.  The  females,  however,  look  quite  different ;  though 
white  in  general  color  the  wings  are  much  marked  with  angular 
black  spots.  The  w^orms  show  four  longitudinal  pale  yellow 
stripes,  two  on  each  side  of  the  body.  In  other  respects  the 
species  are  much  alike. 

Remedies — Experiments  show  that  cabbage  worms  succumb 
to  any  arsenical  poison,  but  its  use  has  not  been  generally  recom- 
mended because  of  prejudice  against  the  use  of  poison  on  account 
of  danger  of  poisoning  the  consumer.  It  may  be  interesting  to 
the  reader  to  know  that  experiments  have  been  made  in  which 
cabbage  heads  sprayed  with  Paris  green  have  been  subjected  to 
chemical  analysis  to  find  out  how  much  poison  actually  remained 
after  the  first  few  days.  In  every  case  there  was  only  a  slight 
trace,  if  any;  certainly  not  enough  to  be  dangerous.  Besides, 
cabbages  grow  from  the  inside  out  and  the  outer  leaves  are  always 
removed  before  cooking.  It  may  be  said  that  with  ordinary  care 
it  is  safe  to  spray  cabbages  with  arsenical  poison.  We  do  not, 
however,  recommend  its  use  on  full  grown  cabbage. 

Paris  green  or  green  arsenoid  may  be  used  with  lime  and 
water,  in  the  following  proportions:  Paris  green,  1  pound,  stone 
lime,  1  pound,  water,  150  gallons.  Or  arsenate  of  lead  may  be 
used  at  the  rate  of  2  pounds  in  50  gallons  of  water. 

Four  sprayings  through  the  season  will  usually  suffice  to  keep 
the  worms  in  check.  When  the  plants  are  nearly  full  grown  the 
use  of  fresh  Hellebore  powder  is  recommended.  This  should  be 
dusted  on  the  plants  every  two  or  three  days.  It  soon  loses  its 
poison  property  when  exposed  to  the  air,  hence  the  necessity  of 
repeating  the  application  so  often. 

PLANT  LICE. 

Several  truck  and  garden  crops  are  annually  injured  by  small 
^een,  yellow  or  brown  soft-bodied  insects  that  live  by  sucking 
the  plant  juices.  Plant  lice  are  so  small  that  they  often  pass 
unnoticed  until  considerable  injury  to  plants  has  occurred,  when 
the  sickly  appearance  of  the  plants  cause  them  to  be  examined. 
The  lice  usually  occur  on  the  under  surface  of  leaves,  when  that 
is  possible,  though  cabbages  may  be  covered  all  over. 
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Melon  Louse  (Aphis  gossypii,  Glover) — These  lice  may  appear 
on  melons  early  in  the  spring,  winged  individuals  coming  from 
some  of  their  many  food  plants  in  adjoining  fields.  The  winged 
forms  give  birth  to  living  young,  and  these  in  turn  reach  maturity 
in  about  eight  days,  and  bring  forth  more  young.  The  colonies 
thus  formed  live  on  the  under  side  of  the  leaves  and  may  soon 
cause  small  plants  to  turn  yellow  and  die.  The  leaves  soon  be- 
come curled  and  mis-shapen.  More  colonies  are  established  by 
winged  individuals  that  fly  from  one  place  to  another.  These 
lice  may  continue  to  multiply  all  summer,  unless  checked  by  arti- 
ficial means.  The  winter  is  passed  in  the  egg  stage,  and  possibly 
in  hibernation. 

Remedies — Spraying  with  kerosene  emulsion  or  whale  oil 
soap  solution.  To  do  this  thoroughly  the  vines  must  be  turned  over 
or  else  use  a  curved  rod  to  carry  the  spray  to  the  under  side  of 
the  leaves.  Spray  as  soon  as  the  first  lice  appear  because  when 
the  leaves  become  curled  the  lice  are  hard  to  hit.  Carbon  bi-sulph- 
ide  may  be  used  to  good  advantage  when  the  plants  are  small. 
Carbon  bi-sulphide  is  a  liquid  and  can  be  purchased  from  any  drug 
store.  Dr.  John  B.  Smith*  recommends  using  one  dram,  which 
is  about  equivalent  to  one  teaspoonful  to  each  cubic  foot  of  space. 
A  practically  air-tight  cover  must  be  placed  over  each  plant  ta 
be  treated.  The  cover  can  be  made  of  heavy  ducking  stretched 
over  a  light  wood  or  wire  frame.  Place  the  liquid  in  a  shallow 
dish  on  the  ground  and  let  the  plant  remain  covered  for  one  hour. 
It  is  estimated  that  five  doses  will  cost  only  one  cent  if  the  carbon 
bi-sulphide  is  purchased  at  wholesale  prices. 

Cabbage  lice — For  lice  on  cabbage  we  would  recommend 
spraying  with  kerosene  emulsion  or  soap  solution.  Oftentimes  a 
strong  soap  solution  made  from  common  washing  powder  is  found 
fully  as  eflfective  as  the  kerosene  emulsion.  The  thing  to  avoid 
is  letting  the  lice  multiply  to  great  numbers  before  treating  the 
infested  plants.  Furthermore,  one  spraying  should  not  be  ex- 
pected to  kill  every  insect,  and  as  they  increase  with  such  rapidity ,^ 
the  second  treatment  should  be  given  in  four  or  five  days  after  the 
first.  Thoroughly  controlling  the  lice  while  the  plants  are  small  is 
the  best  practice. 

Plant  lice  on  any  crop  may  be  controlled  if  taken  in  time.    The 


•  New  Jersey  Exp.  Sta.  Bui.  121,  p.  10. 
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insects  are  soft-bodied  and  easily  succumb  to  any  common  contact 
poison. 

In  cabbage  fields  all  stumps  should  be  pulled  out  and  burned 
to  destroy  the  lice  remaining  after  the  crop  is  gathered.  Also 
keep  down  such  weeds  as  mustard,  shepherd's  purse  and  the  like 
as  cabbage  lice  flourish  on  such  as  well  as  on  cabbage.  Practice 
clean  culture  in  gardens  and  along  fence  rows  and  walks  near 
the  garden. 

Directions  for  Preparing  Kerosene  Emulsion. 

Formula  for  stock  solution : 

Kerosene 2  gallons. 

Hard  soap  (soft  soap,  1  quart) J4  pound. 

Water 1  gallon. 

Place  a  kettle  containing  one  gallon  of  water  over  a  fire  and 
in  it  dissolve  the  soap.  The  water  should  be  boiling  hot.  Remove 
this  solution  from  the  fire  and  add  2  gallons  of  kerosene  after 
which  the  mixture  must  be  agitated  violently  for  about  ten 
minutes.  As  the  kerosene  and  soap  solution  combine  a  smooth 
creamy  emulsion  will  result,  the  bulk  will  increase  nearly  one- 
lialf,  and  when  properly  mixed  the  resulting  emulsion  will  remain 
without  separating  for  several  weeks.  This  emulsion  is  most 
easily  prepared  by  using  a  small  force  pump  having  a  direct  dis- 
charge and  throwing  a  one-eighth  inch  stream,  pumping  the  solu- 
tion back  into  itself  with  considerable  force.  In  six  or  eight 
minutes  the  emulsion,  made  in  this  way,  will  be  perfect. 

This  stock  solution  of  kerosene  emulsion  may  be  diluted  with 
water  to  any  required  strength,  but  care  should  be  taken  to  have 
it  thoroughly  mixed  before  using. 

For  convenient  reference  the  proper  amounts  of  water  used 
in  diluting  the  stock  solution  for  certain  strengths  is  given  here- 
with : 

For     5  per  cent,  emulsion  dilute  with  »S7  gallons  of  water. 

For  10  per  cent,  emulsion  dilute  with  17  gallons  of  water. 

For  15  per  cent,  emulsion  dilute  with  lOj/^  gallons  of  water. 

For  20  per  cent,  emulsion  dilute  with  7  gallons  of  water. 
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NOTICE  I 

In  order  to  make  our  Library  more  nearly 
complete  we  wish  to  obtain  the  following  Bul- 
letins and  Publications,  either  exchange  or 
purchase : 

U.  S.  Dept.  of  Agr.,  Bur.  of  Ent.  n.  8.,  Bals.  2.  4,  6,  6,  7,  8,  10,  11,  18. 

14,  16,  16,  17,  19,  21,  as.  26,  28,  82,  88,  84,  86,  86,  87,  88,  80,  40,  41. 

42,  48,  44  and  46. 
U.  S.  Dept.  of  Agr.,  Bur.  of  Ent.,  Teoh.  Ser.,  Nos.  8,  4,  6  and  7. 
U.  S.  Dept.  of  Agr.,  Bur.  of  Ent.,  Old  Ser.,  Nos.  6,  12,  80  and  82. 
Exp.  Sta^  Record,  Vol.  XIX,  Nos.   1,  2  and  10;  VoL  XIU.  No.  2;  VoL 

XV.  Nos.  6  and  7. 
Insect  Life.  Vol.  I,  No.  I;  Vol.  6,  No.  4. 
Entomological  News,  Vol.  VIII,  Nos.  7,  8,  9  and  10;  Vol.  IX,  complete; 

Vol.  X,  No.  8. 
Canadian  Entomologist,  Vol.  XXXI,   Nos.  1,   2,  8,  4.   6  and  7;   Vol. 

XXXII,  No.  9. 

We  can  offer  in  exchange  the  following : 

U.  8.  Dept.  of  Agr.,  Bur.  of  Ent.,  Tech.  Ser.,  No.  9,  (2  copies.) 

U.  S.  Dept.  of  Agr.,  Bur.  of  Ent.,  New  Ser,  Nos.  20,  29,  80,  84  and  88. 

Insect  Life.  Vol.  I.  No.  6;  Vol.  IH.  Nos.  4,  9  and  10;  Vol.  IV,  Nos.  1,  2, 

8.  4,  6,  6,  9  and  10;  Vol.  VU,  Nos.  2,  8  and  4. 
Exp.  Sta.  Record,  Vol.  X,  Nos.  2,  4,  6,  6,  7.  11  (2  copies)  and  12;  Vol. 

XI  complete. 
Jonmal  of  Applied  Microscopy,  Vol.  I,  Nos.  4,  6.  6  and  9;  Vol.  II,  Nos. 

1  and  6. 

QEORQIA  STATE  BOARD  OF  ENTOMOLOGY 
Atlanta,  Georgia. 
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To  the  Honorable  Board  oj  Entomology 

of  the  State  of  Georgia:     . 

I  have  the  honor  to  submit  the  accompanying  manuscript  for 
publication  and  distribution  in  accordance  with  an  Act  of  the 
General  Assembly,  approved  December  20th,  1898. 

This  manuscript  has  been  prepared  to  meet  a  growing  dernand 
among  the  peach  growers  of  this  State  for  information  concern- 
ing all  the  principal  insects  attacking  the  peach.  While  the  San 
Jose  scale  has  been  known  for  several  years  in  Georgia,  it  has 
often  become  apparent  that  many  fruit  growers  are  fdmiliai*  with 
its  appearance,  whereas  it  would  seem  that  every  fruit  grower 
should  be  able  to  recognize  this  important  scale  insect  wherever 
it  occurs.  Other  scale  insects  somewhat  closely  related  to  the 
San  Jose,  should  also  be  known,  and  the  same  thing  is  true  of  all 
other  insects  liable  to  attack  the  peach  in  Georgia. 

It  is  thought  that  the  descriptive  part  of  this  bulletin,  supple- 
mented by  numerous  illustrations,  will  enable  the  reader  to  know 
and  recognize  most  of  the  important  peach  insects.  It  is  hoped 
that  this  work  will  prove  to  be  of  interest,  and  of  practical 
value  to  the  peach  growers  of  this  State. 
Very  respectfully, 

R.  I.  SMITH:  ,       '  : 

State  Entomologist. 
Approved  : 

T.  G.  Hudson,  ; 

Chairman  of  the  Board.  '  ' 
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OF  THE 

Georgia  State  Board  of  Entomology. 
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Pablished  by   the   Geonda  State  Board  of  Entomology    Atlanta,   6a.,   and  sent  free  of 
charge  to  all  residents  of  the  State  who  make  request  for  same. 


SCALE  INSECTS  AFFECTING  THE  PEACH. 

General  Bemarks:  Among  the  numerous  insects  known  to  at- 
tack the  peach  in  Georgia  the  several  scale  insects  rank  among 
those  of  most  importance.  Out  of  this  class  the  San  Jose  scale 
stands  at  the  head  as  being  the  best  known  and  the  most  pernicious. 
Few  there  are  who  have  not  heard  of  this  insect,  though  many 
persons  as  yet  have  not  been  compelled  to  fight  this  pest  in  their 
orchards.  In  Georgia,  fortunately,  there  are  still  many  localities 
entirely  free  from  this  dreaded  insect  and  may  with  proper  pre- 
cautions remain  so  for  a  long  time  to  come.  Careful  watch  should, 
however,  be  kept  for  its  first  appearance.  The  San  Jose  scale 
cannot  under  present  conditions  be  prevented  from  making  yearly 
inroads  on  previously  uninfested  territory,  and  for  that  reason 
all  who  intend  to  engage  in  the  fniit  growing  business  should  be 
able  to  recognize  this  insect  at  a  glance.  It  is  for  the  purpose 
of  more  thoroughly  disseminating  knowledge  regarding  the  San 
Jose  scale  and  its  control,  and  for  the  purpose  of  calling  atten- 
tion to  certain  other  scale  insects  liable  to  become  injurious  to 
the  peach,  that  the  first  part  of  this  bulletin  has  been  prepared. 
Strange  as  it  may  seem  many  orchardists  are  still  wholly  unfamil- 
iar with  the  appearance  of  the  San  Jose  scale,  its  name  only  being 
familiar  to  them.  About  the  other  scale  insects  that  will  be  men- 
tioned comparatively  little  specific  knowledge  is  possessed  by  the 
average  orchardist. 

The  New  Peach  scale  or  West  Indian  peach  scale,  as  it  will 
be  termed,  stands  next  in  importance  to  the  one  just  mentioned. 
It  will,  however,  be  much  more  readily  recognized  on  account  of 
the  white  color  of  the  male  scales  and  the  marked  difference  in 
appearance  between  the  sexes,  as  described  farther  on.  A  very 
common  scale  insect  in  Georgia  orchards  is  one  that  has  been  given 
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the  name,  Cherry  scale,  though  it  is  more  commonly  found  on 
peach  than  on  cherry  trees.  It  h^s  often  been  mistaken  for  the 
San  Jose  scale,  and  owing  to  its  somewhat  close  resemblance  is 
not  easily  distinguishable,  except  by  an  expert.  This  scale  while 
not  considered  seriously  injurious  in  Georgia,  is  much  more  gen- 
erally distributed  than  the  San  Jose  scale.  Putnam's  scale  insect 
is  another  closely  related  species  and  may  be  mistaken  for  the 
San  Jose.  It  is  not  as  prevalent  in  Georgia  as  the  two  forms  just 
mentioned.  The  soft  scale,  peach  Lecanium,  is  also  frequently 
met  with  and  deserves  careful  consideration. 

Two  other  scale  insects,  namely,  the  Scurfy  scale  and  the 
Oyster-shell  Rark-louse,  sometimes  occur  on  peach  trees,  but  as 
they  are  more  commonly  found  on  apple  they  will  be  reserved  for 
discussion  in  a  bulletin  on  apple  insects  to  appear  at  some  later 
date.  For  all  practical  purposes  they  need  not  be  considered 
among  peach  insects.  Following  these  general  remarks  six  scale 
insects  will  be  discussed  separately,  involving  a  description  as 
well  as  remedy  for  each. 

THE  SAN  JOSE  SCALE. 

.  (Aspidiotus  perniciosus  Comst.) 
This  is  by  far  our  most  destructive  scale  insect,  and  one  that 
every  fruit  grower  should  learn  to  recognize  as  it  may  attack 
pear,  plum,  apple,  apricot,  quince,  persimmon,  currant  and  other 
tree  and  bush  fruits  as  well  as  the  peach.  It  has  been  demonstrated 
without  a  doubt  that  this  scale  can  be  controlled  in  infested  or- 
chards, and  it  therefore  behooves  every  fruit  grower  to  learn  to 
recognize  this  pest  and  be  prepared  to  fight  it  from  its  first  ap- 
pearance.   By  doing  so  much  damage  and  loss  will  be  avoided. 

Historical:  The  exact  origin  of  the  San  Jose  scale  was  for  a 
long  time  in  doubt  though  up  to  the  year  1901  it  was  generally 
supposed  to  be  a  native  of  Japan  or  some  Eastern  country.  Dur- 
ing that  year  Prof.  C.  L.  Marlatt  made  an  extensive  trip  through 
Japan  and  after  making  a  careful  investigation,  came  to  the  con- 
clusion that  its  native  home  must  be  elsewhere.  His  investiga- 
tions extended  into  China  and  there  in  the  Northern  portion  was 
found  the  native  home  of  the  San  lose  scale. 

In  the  United  States  the  San  Jose  scale  was  first  discovered  at 
San  Jose.  Cal.,  in  the  early  seventies  and  soon  spread  to  several 
orchards  in  that  vicinity.  In  1 8S0  the  insect  was  studied  and  de- 
scribed by  Prof.  Conistock,  then  Entomologist  of  the  United  States 
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Department  of  Agriculture.  It  was  he  who  gave  this  scale  the 
name  perniciosus  as  he  declared  it  to  be  the  most  pernicious  scale 
insect  in  the  United  States.  Several  years  later — in  1893-^this 
insect  was  discovered  in  an  orchard  at  Charlottesville,  Va.  Thi^ 
discovery  lead  to  an  investigation  revealing  the  fact  that  the  San 
Jose  scale  had  been  imported  into  some  Eastern  nurseries,  p'rob- 
ably  in  New  Jersey,  five  or  six  years  previous  to  1893,  and  from 
those  nurseries  it  had  been  widely  distributed  over  the  eastern  fruit 
growing  states.  When  discovered  at  Charlottesville  many  other 
points  of  infestation  occurred  and  it  soon  became  apparent  that 
extermination  would  be  impossible.  Hence  every  effort  was  di- 
rected toward  finding  a  method  of  killing  the  scale  in  the  infested 
orchards.  These  efforts  have  been  crowned  with  success,  so  that 
now  in  Georgia,  as  well  as  elsewhere,  scale  infested  orchards  are 
sprayed  each  year  with  every  assurance  of  success. 

Description:  The  San  Jose  scale  is  so  small  that  any  descrip- 
tion must  be  largely  general  in  its  nature.  The  full  grown  indi- 
viduals are  only  about  1-16  inch  in  diameter,  hardly  the  size  of  a 
_        _  small    pin-head.      Its 
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Fig.  1. — Twig  with  San  Jose  scale  of  all  ages;  mag- 
nifled  five  times.  (After  Alwood,  Vir.  Crop.  Pest 
Comm.,   Spec.    Bull.,    No.    45.) 
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characteristic  shape 
and  coloring  can  only 
be  detected  accurately 
by  the  use  of  a  good 
hand  lens,  and  when 
examined  closely 
much  variation  will 
be  noticeable  between 
individuals. 

A  full  grown  female 
San  Jose  scale  is  ashy- 
gray  in  color,  almost, 
round  in  outline,  and 
in  the  center  of  the 
upper  surface  of  the 
scale  there  is  a  small 
dark  colored  ring  sur- 
rounding the  nipple. 
This  nipple  is  charac- 
teristic of  all  scale  in- 
sects belonging  to  this 
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same  family,  its  location  and  color  often  being  a  help  in  determin- 
ing the  exact  species.  The  nipple  is  formed  in  part  by  the  first 
molt  or  cast  skin  of  the  young  insect  while  the  subsequent  scale 
formation  is  due  largely  to  secretions  from  the  body  of  the  insect, 
these  secretions  gradually  hardening  when  exposed  to  the  air. 
Close  examination  will  reveal  two  or  more  quite  distinct  rings 
around  the  nipple.  These  rings  are  developed  when  the  insect 
undergoes  its  second,  third  or  fourth  molt.  The  resulting  scale  is 
slightly  conical,  sloping  evenly  in  all  directions.  The  above  is  a 
description  of  the  outward  appearance  of  a  full  grown  female 
scale  formed  under  perfect  conditions.  When  crowded  on  a 
branch  they  often  assume  widely  differing  shapes. 

This  mature  scale  as  described  above  conceals  the  body  of  the 
true  insect  underneath.  By  using  a  pin  or  knife  point  the  hard 
scale  may  be  lifted  revealing  the  orange-yellow  body  of  the  fe- 
male insect.    (Fig.  2.) 

The  male  San  Jose 
scale  differs  from  the 
female  by  having  an 
elongated  growth  to 
one  side.  In  size  the 
males  are  smaller  and 
often  darker  in  color 
and  the  central  nipple 
and  first  ring  will  be 
noticed  at  the  anterior 
end  of  the  elongated 
scale.  Fig.  1  repre- 
sents the  comparative 
size  and  shape  of  the 
male  and  female 
scales  as  they  appear 
on  an  infested  twig. 

Life  History:  Speaking  specifically  of  the  life  history  of  the  San 
Joee  scale,  the  females,  when  from  33  to  40  days  old,  begin  to  give 
birth  to  living  young.  Eggs  are  never  deposited  by  this  species.  The 
young  scale  insects  are  almost  microscopical  in  size,  having  oval 
shaped  bodies  of  a  bright  orange  yellow  color.  Soon  after  birth  they 
commence  moving  about  looking  for  a  place  to  settle  and  commence 
feeding.  Often  from  12  to  24  hours  are  consumed  before  they  settle 
down  and  Insert  the  minute  beak  with  which  the  Juices  of  the  plant 
are  sucked  up  for  the  nourishment  of  the  young  insect.  After  these 
young  scale  insects  once  settle  and  commence  feeding  their  position 
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Fig.  2.— Old  San  Jose  scale  with  true  insect  ex- 
posed, to  right.  (After  Alwood,  Vir.  Crop  Peat 
Comm.,  Spec.  Bull.,  No.  46.) 
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is  never  changed,  except  in  the  case  of  the  male  which  changes  to  a 
winged  form.  At  the  end  of  twelve  days,  according  to  Dr.  L.  O.  How- 
ard,* the  first  molt  occurs,  going  to  make  up  the  nipple  of  the  subse- 
quent scale  as  already  described.  Up  to  this  period  the  two  sexes  are 
exactly  alike.  When  this  first  molt  occurs  the  insect  under  the  scale 
changes  in  appearance,  the  legs  disM>pear,  and  the  little  insects  look 
like  yellow  fiattened  balls.  At  from  18  to  20  days  the  second  molt 
takes  place,  and  from  then  on  the  males  and  females  differ  widely  in 
appearance.  The  males  begin  the  development  of  the  elongated  scale 
covering  while  the  true  insect  underneath  changes  to  a  pupa  from  which 
there  emerges  at  the  expiration  of  24  to  26  days  the  adult  winged  male 
as  shown  in  the  illustration.  (Fig.  3.)  The  female  insects  take  longer 
to  become  fully  mature.  Br.  Howard  places  the  time  at  thirty  days. 
At  this  age  the  body  of  the  female  contains  quite  well  developed  em- 
bryonic young  which  begin  to  make  their  appearance  from  the  33rd  to 
the  40th  day.  These  minute  young  insects  seek  a  feeding  place  as  al- 
ready described. 

Examination  of  a  scale 
infested  tree  during  sum- 
mer will  show  insects  of  all 
sizes  from  newly  bom  lar- 
vae to  full  developed  males 
and  females.  Each  adult 
female  may  give  birth  to 
from  300  to  400  young, 
covering  a  period  of  possi- 
bly two  weeks;  hence  the 
first  born  may  be  past  the 
first  molt  when  the  later 
ones  appear.  In  Georgia 
there  are  at  least  five  gen- 


Fig.  8.— San  Joee  scale,  adult  male— Jrreatly  en- 
larged. (After  Howard,  Yearbook,  1894,  U.  S. 
Dept.   of  Agr.) 


erations  each  season. 

It  should  have  been  stated  that  the  males  and  females  are  nearly 
jet  black  except  for  the  central  nipple,  tmtil  about  one-half  grown, 
the  ashy-gray  color  appearing  later.  These  perfectly  round 
nearly  black  scales,  having  a  prominent  nipple  surrounded  by  a 
slightly  grayish  ring  are  very  characteristic  and  easily  distinguish- 
ed from  nearly  all  other  scale  insects. 

HOW  THE  INSECT  PASSES  THE  WINTER  AND  HOW 
TO  DETECT  IT. 

The  winter  stage  is  passed  by  the  San  Jose  scale  as  half  grown 
or  nearly  mature  individuals.    Most  of  the  mature  females  perish 


•U.  8.  Dept.  of  Agr.,  Bureau  of  Ent.,  n.  8.  Bull.  No.  8. 
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from  cold  and  exposure  to  the  weather.  During  wmter  a  badly 
infested  tree  will  present  a  gray  appearance  described  by  some  as 
looking  as  though  coated  with  wet  ashes.  The  old  dead  scales 
may  be  packed  closely  together  and  piled  on  top  of  one  another. 
This  color  will  be  relieved  in  places  by  the  black,  circular,  half 
grown  scales  as  described  above.  The  greater  number  of  young 
scales  will  be  found  on  the  less  thickly  coated  portion  of  the  in- 
fested limbs  and  around  the  base  of  young  shoots  and  branches. 
By  drawing  a  knife  blade  or  thumb  nail  along  an  infested  branch 
•an  oily  yellowish  fluid  will  exude  caused  by  crushing  the  soft-bod- 
ied insects  under  the  scales.  Another  characteristic  feature  of  the 
San  Jose  scale  is  that  it  causes  the  bark  to  turn  red  at  the  point 
of  attack.  This  is  especially  noticeable  on  the  young  wood  of  the 
peach.  The  bark  turns  red  nearly  or  quite  to  the  wood  as  de- 
termined by  shaving  off  a  thin  section.  Isolated  scales  may  cause 
a  red  blotch,  in  diameter,  several  times  the  size  of  the  scale  itself. 
The  bark  of  infested  peach  trees  often  shows  a  marked  depressed 
or  pitted  appearance,  explained  by  the  fact  that  the  bark  nearly 
ceases  growth  at  the  exact  point  of  attack,  while  the  surrounding 
tissue  continues  to  increase  in  volume.  Peach  trees  badly  infested 
with  scale  often  commence  to  die  the  second  year,  though  some- 
times when  infested  at  the  age  of  two  or  three  years  they  will 
survive  for  several  years  afterward.  Wherever  orchards  are 
watched  closely  this  dying  may  be  prevented  by  proper  remedial 
treatment  as  described  in  the  next  paragraph. 

REMEDIES. 

During  the  many  years  that  remedies  have  been  tested  against 
the  San  Jose  scale  almost  everything  having  any  insecticidal  value 
has  been  tested.  The  whale  oil  soap  treatment  has  been  given 
a  thorough  test  in  Georgia  and  other  states,  and,  while  giving 
more  or  less  satisfaction,  it  has  proved  to  be  too  expensive  for 
general  use.  Kerosene  and  crude  petroleum  in  mechanical  mixture 
and  as  emulsions  were  used  in  Georgia  quite  extensively  during 
the  early  fight  against  the  San  Jose  scale.  Both  were  tested 
thoroughly  by  Prof.  W.  M.  Scott,  first  Entomologist  for  Georgia, 
and  his  results  were  pubHshed  in  bulletins  during  1901-02.  He 
found  that  the  use  of  either  kerosene  or  petroleum  was  attendal 
with  some  danger  of  killing  the  sprayed  trees — largely  on  account 
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of  careless  labor — hence  their  application  has  been  practically 
abandoned  except  in  the  case  of  kerosene  which  is  still  recom- 
mended for  summer  treatment  as  mentioned  farther  on.  Caustic 
soda  has  been  carefully  tested  and  reported  on  in  Bulletin  No.  14 
— still  available — as  well  as  many  patent  scale  washes  calculated  to 
kill  scale  but  proving  to  be  of  very  little  value. 

Results  obtained  from  the  use  of  Lime-Sulphur-Salt  washes, 
tested  first  in  Georgia  during  the  winter  of  1901-02,  and  further 
tested  in  the  springs  of  1904  and  1905,  have  demonstrated  without 
any  doubt  that  in  them  a  safe  and  reliable  remedy  for  the  scale 
has  been  found. 

Winter  Treatment:  For  winter  treatment  of  scale  infested 
trees  the  following  wash  is  recommended  to  be  used  as  a  spray, 
applying  it  with  a  spray  pump  to  every  tree  in  infested  orchards. 
This  recommendation  is  based  on  the  result  of  experiments  that 
have  been  conducted  by  the  Georgia  State  Board  of  Entomology, 
and  on  the  experience  of  large  orchardists  who  have  tested  this 
wash  on  thousands  of  trees  with  most  excellent  results. 


Formula :  ^ 


lime-Sulphnr-Salt  Wash. 

Lime 20  pounds. 

Sulphur 16  pounds. 

Salt  5  pounds. 

Water,  to  make 50  gals. 

Mix  the  sulphur  into  a  thin  paste  with  a  small  amount  of 
water  and  then  add  it  to  about  15  gallons  of  boiling  water  in  a 
kettle  (or  in  the  boiling  tank  if  steam  is  used)  and  stir  thoroughly. 
While  -this  mixture  is  at  the  boiling  point  add  the  stone  lime, 
which  will  immediately  commence  to  slake,  causing  violent  ebul- 
lition. While  the  lime  is  slaking  much  of  the  sulphur  will  be  dis- 
solved, as  will  be  evident  from  the  rich  amber  color  resulting. 
The  lime  should  be  stirred  frequently  while  slaking  and  water 
added  as  necessary  to  prevent  burning  or  too  violent  boiling. 
After  the  lime  is  through  slaking  add  the  salt  and  continue  the 
boiling  for  at  least  35  minutes  or  longer  if  it  seems  necessary  to 
dissolve  all  the  sulphur. 

This  wash  when  properly  prepared  should  be  a  dirty  yellowish- 
green  color  when  agitated,  but  if  allowed  to  settle  a  clear  amber- 
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colored  liquid  will  appear  on  the  surface.  There  is  always  a  resi- 
due which  settles  quite  readily,  necessitating  frequent  stirring,  or 
better,  constant  agitation  while  in  the  spray  tank.  A  wash  of 
this  kind  should  be  strained  through  a  wire  screen  or  heary  burbp 
to  remove  all  large  particles  of  lime  or  other  foreign  matter  that 
would  tend  to  clog  the  spray  pump.  It  is  essential  to  have  a 
large  per  cent,  of  what  may  be  termed  the  residue,  forced  through 
the  pump  and  onto  the  trees  as  it  plays  an  important  part  toward 
killing  the  scale. 

Lime-Sulphur  Wash. 

;  :-**-•  '^•«**^r    Lime 20  pounds. 

Formula:  i     Sulphur 16  pounds. 

L    Water,  to  make 50  gals. 

This  wash  is  made  in  the  same  way  as  the  one  just  mentioned, 
simply  leaving  out  the  salt.  The  lime  and  sulphur  wash  has 
proved  in  our  experiments  practically  as  effective  as  the  wash  in- 
cluding salt.  Many  fruit  growers  in  Georgia  are  at  present  using 
this  formula,  and  assert  that  the  salt  is  of  no  benefit.  Some  re- 
liable authorities,  however,  still  insist  that  the  salt  is  essential 
so  it  is  deemed  best  at  this  time  to  offer  both  formulas  and  let 
individual  preference  decide  which  to  use.  Either  one  has  proved 
thoroughly  effective  during  the  past  two  seasons. 

The  lime-sulphur  washes  as  recommended  are  intended  primarily 
for  winter  spraying  work  while  the  trees  are  perfectly  dormant. 
They  cannot  safely  be  used  after  the  trees  bud  out  in  spring  or 
at  any  time  during  summer.  Badly  infested  trees  should  be 
sprayed  twice  during  winter  and  when  this  is  done,  once  in  De- 
cember and  again  in  January  or  February,  San  Jose  scale  may 
be  practically  exterminated.  Trees  only  lightly  infested  are  us- 
ually sufficiently  protected  by  one  thorough  spraying  during  Jan- 
uary or  February  of  each  year. 

Summer  Treatment:  Orchards  properly  treated  during  winter 
will  seldom  require  summer  spraying  so  far  as  the  San  Jose  scale 
is  concerned.  Sometimes,  however,  a  new  infestation  may  be  dis- 
covered in  late  spring  or  summer  and  in  order  to  prevent  the  scale 
from  multiplying  so  rapidly  through  the  summer  months,  the 
trunk  and  main  limbs  of  the  infested  trees  may  be  treated  with 
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the  lime-sulphur  wash  prepared  as  for  winter  spraying.  It  can 
be  applied  with  a  mop  or  large  brush  or  a  spray  pump  may  be 
used  if  care  is  obstrved  to  prevent  the  spray  from  being  thrown 
on  the  foliage.  A  wash  of  the  strength  recommended  will  burn 
peach  foliage  severely  and  often  kill  back  young  tender  shoots. 

KEROSENE  EMULSION  AS  SUMMER  TREATMENT. 

In  1902  the  writer  conducted  experiments  with  kerosene  emul- 
sion on  peach  trees,  in  Maryland,  during  the  month  of  July.  In 
1901  further  tests  were  made  by  the  writer  in  an  orchard  at 
Myrtle,  Ga.,  and  again  in  1905  at  Mayfield  and  Thomson,  Ga. 
At  Mayfield  the  test  was  made  on  trees  not  infested  with  the  San 
Jose  scale,  but  at  all  the  other  places  badly  infested  trees  were 
sprayed.  Injury  to  the  treated  trees  could  not  be  detected  in  any 
of  these  experiments.  The  first  spraying  in  1905  with  kerosene 
emulsion  was  made  May  24th  and  25th,  and  the  last  spraying 
August  10th.  In  no  case  could  damage  to  the  trees  be  detected, 
except  a  slight  burning  of  foliage.  In  view  of  the  results  ob- 
tained by  the  various  experiments  it  is  deemed  safe  to  recommend 
the  use  of  kerosene  emulsion  as  a  summer  treatment  for  San  Jose 
scale ;  provided,  however,  that  the  work  be  done  strictly  according 
to  direction  with  emulsion  properly  made,  so  that  the  kerosene 
zvill  not  separate  in  the  spray  tank. 

Kerosene  Emtilsion. 


Stock  solution : 


Kerosene 8  gallons 

Hard  Soap 2  pounds 

Or  Whale  Oil  Soap 4  pounds 

Water 4  gallons 


Place  4  gallons  of  water  in  a  15  or  20  gallon  kettle,  bring  this 
to  a  boil  and  in  it  dissolve  the  soap.  Remove  this  soap  solution — 
while  boiling  hot — from  the  fire  and  add  8  gallons  of  kerosene 
after  which  the  mixture  must  be  violently  agitated  for  about  ten 
minutes.  As  the  kerosene  and  soap  solution  combine  a  smooth, 
creamy  emulsion  will  result,  the  bulk  will  increase  somewhat,  and 
when  properly  prepared  the  resulting  emulsion  will  remain  with- 
out separating  for  several  weeks.  This  emulsion  is  most  readily 
made  by  using  a  small  force  pump  having  a  direct  discharge  and 

69 


Digitized  by  VjOOQ IC 


throwing  a  one-eighth  inch  stream,  pumping  the  solution  back 
into  itself  with  considerable  force.  After  ten  minutes  pumping 
the  emulsion  will  be  perfect.  Soft  water  should  be  used  for  mak- 
ing emulsions,  but  if  such  water  is  not  readify  obtainable,  hard 
water  may  be  broken  by  the  addition  of  a  little  lye  and  can  then 
be  used  with  safety.  Persons  making  emulsions  for  the  first  time 
should  be  sure  to  agitate  the  mixture  as  directed,  otherwise  w^hile 
it  may  look  thoroughly  mixed  it  may  soon  separate  when  allowed 
to  stand. 

The  stock  solution  may  be  diluted  to  any  required  strength. 
For  summer  treatment  I  would  recommend  using  an  emulsion 
containing  20  per  cent,  of  kerosene.  In  the  experiments  briefly 
mentioned  above,  25  per  cent,  emulsion  was  employed  without  in- 
jury to  the  trees,  but  the  20  per  cent,  strength  was  almost  equally 
effective ;  20  per  cent,  emulsion  kills  nearly  all  the  scale  when  ap- 
plied during  the  summer  months ;  15  per  cent,  emulsion  has  often 
been  recommended  but  it  does  not  always  g^ve  satisfactory  re- 
sults. It  is  not  advisable  to  spray  trees  with  nearly  ripe  fruit,  as 
the  fruit  absorbs  the  kerosene  and  may  taste  so  strong  when  ripe, 
as  to  render  it  unsalable  and  unfit  for  home  use. 

Note:  For  a  more  complete  discussion  of  how  to  spray  and  what 
equipment  is  required,  and  how  to  prepare  lime-sulphur  wash,  particu- 
larly by  the  steam  boiling  process,  the  reader  is  asked  to  send  for 
Bulletin  No.  14  of  the  Georgia  State  Board  of  Entomology.  Application 
should  be  made  to  the  State  Entomologist,  Atlanta,  Ga. 

PXTTNAH'S  SCALE  INSECT. 

(Aspidiotus  ancylns    Putn.) 

Of  the  scale  insects  occurring  in  Georgia  this  is  perhaps  the 
species  most  closely  resembling  the  San  Jose.  Fortunately  this 
scale  is  by  no  means  as  destructive  and  not  at  present  one  to  he 
seriously  feared.  It  is  well,  however,  to  know  what  scale  insects 
may  occur  in  the  peach  orchards,  as  by  watching  constantly  for 
all  species  the  more  destructive  forms  will  be  discovered.  In  New 
York  state  Dr.  E.  P.  Felt  records  this  scale  as  being  the  most 
common  species  of  Aspidiotus  on  fruit  trees  and  shrubs  in  that 
state.  In  Massachusetts  it  has  been  reported  as  being  particularly 
destructive  in  an  apple  orchard.  In  Virginia  this  scale  is  quite 
commonly  mistaken  for  the  San  Jose. 

Description  and  life  History :    Putnam's  scale  insect  is  in  many 
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respects  similar  to  the  San  Jose  scale  and  hence  a  comparative 
description  only  will  be  given. 


Fig.  6.— Putnam's  scale  insect:  1,  group  of  young  scales,  enlarged;  2,  badly  infested  twig, 
enlarged;  3,  portion  of  2,  greatly  enlarged;  4,  female  scale,  greatly  enlarged;  6,  male 
scale,  much  enlarged;  6,  young  scale  insect,  very  greatly  enlarged.  (After  E.  P. 
Felt,   N.   Y.   State  Bull.,  No.   46.) 

The  adult  female  scale  shown  in  Fig.  6  is  slightly  larger  than 
the  San  Jose,  being  about  1-12  inch  in  diameter.  In  color  they 
are  dark  gray,  and  the  nipple  is  reddish  colored  and  slightly  to  one 
side  of  the  center.  The  male  scales  are  dark  gray  with  the  red- 
dish nipple  showing  prominently.  Their  elongated  shape  is  well 
shown  in  the  illustration.  Like  the  San  Jose  scale  this  species 
passes  the  winter  as  partly  grown  individuals,  but  according  to 
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Dr.  E.  P.  Felt,*  they  are  usually  more  nearly  mature  than  the 
over-wintering  San  Jose  scales.  In  spring  the  males  and  females 
complete  their  growth,  the  former  emerging  as  small  wingeil 
individuals  and  the  latter  depositing  eggs  under  the  protecting 
scale.  Dr.  Felt  states  that  only  one  brood  develops  in  New  York, 
but  in  this  State  there  are  probably  at  least  two.  The  rate  of 
reproduction  of  the  Putnam's  scale  is  slow  compared  to  the  San 
Jose  scale,  which  is  fortunate,  as  otherwise  it  might  be  a  very  de- 
structive insect. 

REMEDIES. 

The  over-wintering,  partly  grown  scales  may  be  killed  by  an 
application  of  the  lime-sulphur  wash  as  recommended  for  the 
San  Jose  scale.  If  the  infested  trees  are  sprayed  during  winter 
no  summer  treatment  will  ordinarily  be  necessary.  But  if  num- 
bers of  young  crawling  insects  are  observed  during  summer  they 
may  be  destroyed  by  the  kerosene  emulsion  treatment  as  recom- 
mended on  page  69. 

CHEBEY  SCALE. 

i  (Aspidiotiis  forbesi   Johnson.) 

Historical :  This  scale  insect  was  first  described  by  Prof.  W.  G. 
Johnson  in  1896,  it  having  been  discovered  by  him  in  Illinois  in 
1894.  It  frequently  occurs  on  wild  cherry  and  was  for  that 
reason  given  the  name,  Cherry  scale.  Prof.  Johnson,  writing  in 
1896,t  stated  that  it  was  not  an  uncommon  thing  to  find  7  or  8 
year  old  cherry  trees  in  Illinois  literally  covered  with  this  de- 
structive scale  insect.  At  the  same  time  he  stated  that  many 
parasites  were  known  to  attack  this  species,  and  this  fact  may  ex- 
plain why  the  cherry  scale  is  no  more  destructive  in  Georgia  af 
present. 

In  Georgia  the  cherry  scale  is  found  in  greater  or  less  numbers 
in  nearly  every  old  peach  orchard  in  the  state,  but  in  connection 
with  this  wide  distribution  it  should  be  stated  that  the  chem^ 
scale  has  not  been,  and  cannot  be  considered  at  present,  as  a  par- 
ticularly destructive  scale  insect.  In  the  majority  of  orchards 
where  it  has  been  discovered  in  Georgia,  parasites  have  appar- 


•B*ill.   N.  Y.   State  Museum,   No.  46. 

tl'.  S.  Dept.  of  Agr.,  Bur.  of  Ent.,  Bull.   No.  6,  p.  75. 
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ently  succeeded  in  holding  it  in  check  sufficiently  to  avoid  the 
necessity  of  spraying  as  must  always  be  done  to  control  the  San 
Jose  scale. 

Description  and  Habits:  The  Cherry  scale,  like  Putnam's  scale 
insect,  is  closely  allied  to  the  San  Jose,  and  to  the  novice  it  is  not 
easily   distinguishable.     The   full   grown   female   scale,   as  well 


Fig.  7. — Cherry  scale:  1,  two  male  scales,  very  much  enlarged;  2,  twig  infested  with  grown 
scales,  natural  size;  3,  portion  of  2,  enlarged;  4,  full  grown  female,  much  enlarged; 
5,  half  grown  scale,  greatly  enlarged.   (After  E.  P.  Felt,  N.  Y.  State  Bull.  No.  46.) 

shown  in  the  illustration,  (Fig.  7)  is  nearly  round;  natural  color 
yellowish  gray;  scales  rather  flat  and  about  1-13  inch  in  diameter. 
Near  the  center  of  the  scale  but  always  somewhat  to  one  side,  is 
the  reddish  nipple  or  exuvia.     The  male  scales  are  elongated. 
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smaller  than  the  females,  and  the  nipple  at  the  anterior  end  is  bright 
orange  red.  This  bright  color  is  especially  prominent  when  thf 
scales  have  been  handled,  rubbing  off  the  thin  outer  surface 
covering. 

The  characteristic  features  distinguishing  this  species  from  the 
San  Jose  scale,  are  mainly,  that  the  former  are  flatter,  the  nipple 
always  to  one  side  and  orange  red  in  color, — as  compared  to  the 
central  yellowish  gray  nipple  of  the  San  Jose — and  a  twig  in- 
fested with  cherry  scale  alone  does  not  show  the  small  circular 
black  scales  like  those  of  the  young  San  Jose.  With  this  descrip- 
tion in  mind  one  would  hardly  confuse  the  cherry  and  San  Jose 
scale.  The  Cherry  scale  hibernates  as  partially  grown  indi- 
viduals, completing  their  growth  in  early  spring,  and  unlike 
the  San  Jose  scale,  the  females  deposit  eggs  from  which 
little  lice  hatch,  similar  in  appearance  to  the  young  of  the  San 
Jose.  Just  the  date  when  the  first  young  appear  in  Georgia  from 
the  eggs  of  the  first  brood,  is  not  definitely  established,  and  is 
not  necessary  for  the  purpose  of  this  bulletin.  There  are  probably 
as  many  as  three  generations  each  season  in  this  State.  On  scale 
infested  trees  young  crawling  lice  may  be  found  during  almost 
all  of  the  summer  months. 

REMEDIES. 

The  remedies  recommended  for  the  San  Jose  scale  are  equall} 
effective  against  the  cherry  scale.  While  spraying  is  not  generally 
practiced  against  this  insect  the  writer  has  observed  orchards 
where  spraying  would  be  advisable.  The  winter  spraying  should 
suffice  if  thoroughly  done  and  in  that  event  summer  treatment 
will  not  become  necessary. 

WEST  INDIAN  PEACH  SCALE. 

(Aulacaspis  pentagona   Targ.) 

This  scale  insect  deserves  more  than  passing  attention  as  it  is 
capable  of  doing  great  damage,  its  importance  in  Georgia  being 
second  only  to  the  San  Jose  scale. 

Historical:  The  West  Indian  Peach  scale  is  known  to  occur 
in  many  countries  among  which  may  be  mentioned  England, 
Italy,  Australia,  Japan,  China,  South  Africa,  Panama  and  tlie 
West  Indies.  It  is  supposed  that  the  native  home  of  this  insect 
was  either  Japan  or  the  West  Indies,  and  from  the  latter  place  't 
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has  derived  the  common  name,  West  Indian  Peach  scale.  In  the 
United  States  this  scale  is  known  to  exist  in  Massachusetts,  Wash- 
ington, D.  C,  Ohio,  Florida,  Alabama  and  California,  as  well  as 
in  Georgia.  In  1899  Prof.  W.  M.  Scott  recorded  its  occurrence 
at  Thomasville,  Bainbridge,  Irby  and  Ashburn,  Ga.,*  and  re- 
ported that  about  10,000  trees  were  utterly  destroyed  at  Irby. 
The  cold  winter  followed  by  the  February  freeze  in  1899,  froze 
out  nearly  all  the  scale  in  the  South  Georgia  orchards,  and  for 
awhile  it  was  not  present  in  destructive  numbers.  Since  then, 
however,  it  has  gained  some  headway  and  considerable  spraying 
has  been  required  to  keep  it  in  check.  With  our  present  knowledge 
of  the  destructive  powers  of  this  insect  it  is  well  to  keep  a  sharp 
lookout  for  fear  it  may  increase  to  its  former  destructive  numbers, 
and  also  spread  to  new  feeding  groimd.  Since  the  writer  has 
been  with  the  Department  no  new  cases  of  infestation  by  this  in- 
sect have  been  discovered  or  reported.  We  have  reason  to  hope 
that  this  scale  will  not  be  allowed  to  spread  further,  and  it  is  to 
help  prevent  the  possibility  of  such  an  occurrence  that  this  dis- 
cussion and  description  has  been  prepared.  All  fruit  growers 
should  be  prepared  to  recognize  this  scale  at  a  glance.  By  ex- 
terminating any  newly  discovered  infestation,  the  possibility  of  a 
recurrence  of  the  calamity  at  Irby  will  be  reduced  to  a  minimum. 
Description  and  life  History:    A  glance  at  Fig.  8  will  show 


Fig. 


8.— West  Indian  Peach  Scale:  a,  branch  covered  with  male  and  female  scales— nat- 
ural size;  b,  female  scale;  c,  male  scale;  d,  group  of  male  scales— enlarged.  (After 
Howard,  Yearbook,  18M,   U.   S.   Dept.   of   Agr.) 


*Ga.   SUte  Board  of  Ent.,   Bull  No.  1. 
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the  reader  that  this  is  an  insect  quite  different  in  appearance  from 
the  preceding  forms  mentioned  above,  the  chief  differences  no- 
ticeable being  the  wide  variation  between  the  male  and  female 
scales,  and  the  shape  and  color  of  the  former.  The  adult  female 
scales  are  gray  and  not  readily  noticeable.  The  nipple  is  always 
to  one  side  of  the  center  and  characterized  by  being  ridged  and 
comparatively  large.  These  females  usually  cluster  on  the  trunks 
of  infested  trees.  The  males  are  most  prominent,  being  white  in 
color,  elongate,  parallel  sided,  and  having  the  exuvia  or  nipple 
situated  at  the  anterior  end.  They  prefer  to  cluster  near  the 
base  of  large  limbs  and  when  abundant,  give  the  tree  a  white- 
washed appearance. 


Fig.   9.— West  Indian  Peach  scale:     Adult  male— preaUv  enlarged.      (After   Howard,   Year- 
book,   1894,    U.    S.    Dept.    of   Agr.) 

Concerning  the  life  history  Dr.  L.  O.  Howard  writes  as  fol- 
lows:* "During  the  winter  this  insect  is  found  in  Washington, 
D.  C,  o;ily  in  tTie  condition  of  the  mature  female.  The  eggs  are 
developed  early  in  May,  and  the  young  larvae,  hatch  by  the  middle 
of  the  month.  The  males  (See  Fig.  9)  begin  to  issue  the  middle 
of  June  and  impregnate  the  females,  and  the  latter  begin  ^gg  lay- 
uig  by  the  end  of  the  month.  The  second  generation  is  full  grown 
by  the  middle  of  August,  and  the  third  egg  laying  begins  at  this 
time.  In  this  latitude  the  development  is  comparatively  regular." 
In  Georgia  no  definite  observations  have  been  made  to  confirm 
this  account,  but  very  possibly  a  fourth  generation  may  occur  in 
this  latitude  thereby  increasing  the  rate  of  multiplication.  Every- 
thing considered  this  insect  is  much  to  be  feared  and  should  be 
looked  for  and  immediate  steps  taken  to  exterminate  it  when 
discovered. 


•Yearbook,  Dept.  of  Agr.,  1894,  p.  267. 
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REMEDIES. 

Winter  spraying  with  the  lime-sulphur  wash  will  be  found  ef- 
fective, and  this  is  probably  the  best  remedy,  though  summer 
treatment  with  kerosene  emulsion  or  whale  oil  soap  solution,  just 
after  the  young  have  hatched,  may  at  times  become  necessary. 
Whenever  a  fruit  grower  discovers  any  infested  trees  they  should 
be  immediately  dug  up  and  burned,  while  the  surrounding  trees 
should  be  given  a  thorough  winter  spraying. 

PEACH  LECANIXTM. 

er 
(Eulecanium  p^sicae   Fab.) 

This  scale  insect,  quite  unlike  the  forrrts  just  mentioned,  is  a 
native  European  species.  It  has  become  established  in  some  Geor- 
gia orchards  and  in  certain  instances  quite  severe  infestations 
have  been  reported. 

Description  and  life  History:  Unlike  the  San  Jose  scale  and 
closely  allied  species  this  scale  insect  does  not  develop  a  specific 
hard  scaly  covering.  The  lecaniums  are  known  as  naked  scale 
insects,  often  called  "soft  scales."  "Turtle-back  scale"  is  also  a 
common  appellation  and  one  quite  suggestive  of  the  appearance 
of  the  peach  lecanium  and  other  closely  allied  species.  The  insect 
itself  forms  the  scale  and  when  examined  closely  it  will  be  observed 
that  the  outer  body  wall  is  hardened  but  not  separate  from  the 
insect  within. 

The  nearly  mature  female  lecanium  (Fig.  10)  is  hemispherical, 


Fig.  10.— Peach  Lecanium:  Newly  hatched  larva  on  right;  unimpreppnated  feniale  next; 
full  grown  females  on  twig— natural  size.  (After  Howard,  Yearbook,  1894,  U.-  Sw  Dept. 
of    Agr.) 
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somewhat  elongated,  brown  in  color  and  quite  hard  in  texture. 
The  nearly  grown  scales  may  be  found  clustered  on  small  twigs 
and  branches  during  winter  when  they  are  readily  seen.  When 
spring  arrives  these  insects  commence  to  grow  and  soon  the  fe- 
males deposit  eggs.  The  male  scales  change  to  a  winged  insect, 
but  on  account  of  being  so  small  and  living  only  a  short  time,  the 
adult  males  are  seldom  observed.  The  eggs  may  be  found  in 
the  hard  scale,  which  when  crushed  appears  to  contain  only  a 
powdery  substance.  The  female  insect  shrivels  up  in  the  shell 
and  practically  disappears  when  the  eggs  are  dcvelof)ed.  From 
these  eggs  young  lice  appear,  probably  for  the  most  part  during 
June  in  this  State.  A  young  lecanium  larva  is  shown  in  the  figure. 
When  the  insects  are  abundant  on  peach  twigs  a  perceptible 
amount  of  honey-dew  is  frequently  secreted.  This  sweet  sub- 
stance gives  rise  to  a  smut  fungus  which  often  covers  the  bodies 
of  the  scales,  destroying  many  of  them. 

REMEDIES. 

It  has  usually  been  considered  that  the  best  time  to  destroy  the 
peach  lecanium  and  other  lecaniums  is  just  after  all  the  eggs 
are  hatched  in  early  summer.  This  may  be  done  provided  the 
orchard!  St  will  observe  the  date  of  hatching  and  prepare  to  spray 
the  trees  soon  thereafter.  The  unprotected  young  will  succumb 
to  a  treatment  of  15  per  cent,  kerosene  emulsion  or  to  w^hale  oil 
soap,  one-half  pound  to  one  gallon  water.  Generally  speaking  such 
spraying  should  be  done  in  Georgia  about  the  middle  of  June. 
Such  work  will  seldom  be  necessary,  however,  wherever  orchards 
are  sprayed  thoroughly  with  lime-sulphur  wash  during  winter. 
The  writer  has  seen  one  case,  however,  where  a  tree  infested  with 
peach  lecanium  and  San  Jose  scale,  was  sprayed  with  this  wash 
during  February  and  the  lecaniums  were  apparently  unharmed. 
This  must  be  an  exceptional  case,  however,  and  was  partly  ex- 
plained by  the  fact  that  the  lime-sulphur  wash  used  was  not  full 
strength,  owing  to  lateness  of  the  season,  and  fear  of  injuring 
fruit  buds. 

Plum  Pulvinaria. 

(Pulznnaria  amygdali   Ckll.) 

The  Plum  Pulvinaria  belongs  to  the  class  of  scale  insects  known 
as  "soft  scales'*.    While  somewhat  closely  related  to  the  Lecanium 
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scale,  just  mentioned,  it  differs  much  in  appearance  from  the  lecan- 
iums  proper. 

Occurrence  in  Georgia:  This  scale  was  found  and  reported 
during  1904  from  Marshallville,  Macon  and  Albany,  Ga.  At 
Marshallville  the  infestation  involved  a  plum  orchard  of  several 
hundred  trees,  and  at  ]\Iacon  it  was  found  on  several  plants  in- 
cluding wild  haw  and  plum.  This  may  well  be  considered  among 
peach  insects  as  it  frequently  lives  on  the  peach  trees. 

Description  and  Habits:     The  winter  is  passed   by  the  half- 


Fig,  n.— Plum  Pulvinaria:  On  foliage  as  found  during  summer.  (From  Photo.) 
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grown  female  scales  on  the  branches  and  twigs  of  infested  trees*. 
In  the  winter  stage  they  are  not  particularly  conspicuous.  In 
spring  these  over-wintering  insects  commence  to  grow  and  develop 
the  white  cottony  growth  which  constitutes  the  tgg  sac,  and  is  a 
very  conspicuous  object.  As  the  females  near  maturity  a  close  ex- 
amination of  an  individual  would  reveal  a  small  brown,  hardish 
bodied  insect  at  one  end  of  the  cottony  sac.  In  the  sac  would  be 
found  numerous  minute  eggs.  These  eggs  hatch  in  early  summer 
and  the  young  crawl  out  on  the  foliage  and  there  develop  into  the 
adult  form  aS  described  above.  (Fig.  11.)  We  do  not  know 
about  the  number  of  broods  each  year.  Before  the  foliage  falls  the 
partly  grown  females  have  fastened  themselves  to  the  limbs  and 
branches,  there  to  pass  the  winter. 

REMEDIES. 

The  winter  spraying  measures  advocated  for  San  Jose  scale 
are  effective  against  this  pest  also. 


BORING  INSECTS  ATTACKING  THE  PEACE 

General  Bemarks:  Peach  trees  in  Georgia  are  attacked  an- 
nually by  boring  insects  causing  considerable  damage,  much  of 
which  could  generally  be  avoided  were  these  insects  more  familiar 
to  the  fruit  growers.  The  common  peach  tree  borer,  which  works 
at  the  base  of  the  trees,  is  known  by  nearly  all  fruit  growers,  but 
many  do  not  know  the  life  history  of  the  insect  and  therefore  do 
not  know  how  to  fight  it  intelligently.  The  following  description, 
with  remedial  suggestions,  is  intended  to  be  of  value  by  causing 
greater  familiarity  with  this  insect.  The  fruit-tree  bark-beetle 
should  also  be  made  the  object  of  study  and  watched  for  each  year, 
and  also  the  peach-twig  borer  with  which  many  fruit  growers 
are  familiar.  In  general  it  may  be  said  that  the  peach-tree  borer 
is  one  of  the  worst  enemies  of  the  peach  in  Georgia,  though  the 
other  boring  insects  mentioned  herewith  cause  considerable  dam- 
age in  certain  years. 
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THE  PEACH-TBEE  BOBEB. 

(Sanninoidea  exitiosa    Say.) 

Nearly  one  hundred  years  ago  the  peach-tree  borer  was  de- 
scribed, and  since  that  time  it  has  been  more  or  less  familiar  to 
fruit  growers  in  the  Eastern  and  Middle  States.  Before  the  intro- 
duction of  the  peach  into  the  United  States  this  insect  probably 
lived  in  wild  cherry  or  plum.  It  has  been  determined  that  the 
peach-tree  borer  is  a  native  of  the  Eastern  States  and  has  followed 
the  peach  wherever  it  has  been  planted  in  the  Middle  and  Western 
States,  until  now  peach  growers  in  all  parts  of  our  country  east 
of  the  Rocky  Mountains  are  generally  familiar  with  the  work  of 
this  important  peach  tree  pest. 


Fi^.  12.— Peach-tree  Borer:  a,  adult  female;  b,  adult  male;  c,  full  grown  larva;  d,  female 
pupa;  e,  male  pupa;  f,  pupal  skin  partially  extruded  from  cocoon— all  natural  aire. 
(After  Marlatt,  U.  S.  Dept.  of  Agr.,  Bur.  of  Ent.,  Circ.   54.) 

General  Description:  The  gummy  exudations  about  the  base 
of  peach  trees  caused  by  the  larvae  of  the  peach-tree  borer,  is  a 
well-known  sight  to  every  fruit  grower.  All  stone  fruits,  such  as 
peach,  plum  and  cherry  throw  out  this  copious  mass  of  gum  when 
injured  in  any  way,  and  the  peach  more  particularly.  Exudations 
of  a  brownish  gummy  mass,  more  or  less  mixed  with  borings, 
earth  and  larval  excrement,  when  occurring  at  the  base  of  peach 
or  plum  trees,  indicate  the  presence  of  borers  underneath.  These 
masses  of  gum  often  extend  entirely  around  the  base  of  badly  in- 
fested trees,  but  being  close  to,  or  beneath  the  surface  of  the  soil, 
they  may  be  over-looked  for  some  time  unless  the  earth  is  scraped 
away  from  the  trees. 

The  adult  peach-tree  borers  resemble  wasps  in  size  and  shape, 
being  sometimes  mistaken  for  them.  The  sexes  differ  so  much 
in  appearance  that  one  would  hardly  take  them  to  be  the  same 
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species.  The  adult  moths  are  shown  in  Fig.  12,  a  and  b,  where  the 
difference  in  size  can  be  noted.  The  female  moths  have  the 
fore  wings  blue,  covered  with  scales,  while  the  hind  wings  are 
transparent,  resembling  those  of  the  males.  Both  sexes  are  steel- 
blue  in  general  body  color,  but  the  abdomen  of  the  female  is 
marked  with  a  broad  orange  band  which  is  absent  on  the  body  of 
the  male. 

The  adult  moths  appear  mainly  during  the  last  part  of  August 
and  the  first  half  of  September,  as  stated  farther  on,  and  the 
females  soon  commence  to  deposit  eggs.  From  these  eggs  minute 
worms  hatch  and  soon  begin  to  bore  into  the  bark  near  the  ground 
causing  an  exudation  of  gum  as  mentioned  above.  When  full 
grown  the  worms  or  borers  are  about  one  inch  in  length,  yellowish 
white  in  color  with  the  head  and  first  body  segment  brown.  (Fig. 
12,  c.)  When  full  grown  the  larvae  leave  their  channels  in  the 
trees  and  construct  a  cocoon  at  the  surface  of  the  ground,  near 
the  base  of  the  tree  from  which  they  emerged,  and  change  to  a 
chrysalis,  or  pupa,  in  the  cocoon.  From  the  cocoon  the  adult 
moths  issue,  escaping  from  the  pupal  skin  which  is  usualK'  left 
attached  to  the  cocoon  as  shown  at  Fig.  12,  f. 

The  above  is  a  very  general  description  of  the  peach-tree  borer 
and  its  work.  A  more  specific  discussion  of  the  life  history*  fol- 
lows, as  it  has  a  direct  bearing  on  the  method  of  treatment  and 
should  be  well  understood. 

life  History:  Starting  with  partially  grown  larvae  (borers) 
as  found  during  winter  in  infested  peach  trees,  we  will  follow  out 
the  entire  life  history  of  the  peach-tree  borer.  The  wTiter  is  in- 
debted to  Prof.  H.  N.  Starnes  of  the  Georgia  Experiment  Station, 
for  the  facts  pertaining  to  the  life  history  of  this  insect,  and  the 
following  statements  are  taken — with  his  generous  consent — from 
his  paper  before  the  Georgia  State  Horticultural  Society.*  Prof. 
Starnes'  observations  show  that  the  larvae  are  about  one-half  or 
two-thirds  grown  at  the  approach  of  spring,  having  fed  until 
late  in  fall  and  probably  remained  in  a  hibernating  state  during  a 
portion  of  the  winter.  During  the  spring  and  early  summer  the 
larvae  complete  their  growth,  and  it  is  during  this  feeding  period 
that  a  great  part  of  the  injury  is  inflicted  on  the  infested  trees. 
When  full  grown  the  larvae  leave  their  channels  ifl  the  wood  and 
proceed  to  construct  cocoons  near  the  surface  of  the  ground  at 

•Proc.   29th   Annual  Meeting,   Ga.  State  Hort.   Soc.,   1905. 
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the  base  of  the  trees.  These  cocoons  are  dirty  brown  in  color, 
depending  somewhat  on  the  color  of  the  soil.  They  are  about 
one  inch  in  length.  (Fig.  12,  f.) 

By  far  the  largest  number  of  larvae  leave  their  channels  during 
the  latter  part  of  July  and  the  first  part  of  August,  though 
some  individuals  come  out  earlier  and  some  later.  Immediately 
after  constructing  their  cocoons  the  larvae  pupate,  changing  to 
the  pupa  or  chrysalis,  which  is  a  shiny  brown  object  of  the  shape 
illustrated  at  d  and  e  in  Fig.  12.  The  pupa  stage  lasts  from  three 
to  four  weeks  when  the  change  to  the  adult  takes  place,  and  there 
emerges  the  adult  moth  as  already  described.  The  cocoons  with 
the  pupal  skin  extruded  (Fig.  12,  f.)  are  easily  found  about  the 
base  of  infested  trees. 

Considering  that  the  great  majority  of  larvae  spin  cocoons  and 
pupate  during  the  month  of  August  and  that  the  adult  moths 
emerge  in  at  least  four  weeks  thereafter,  it  is  evident  that  most 
of  the  adult  moths  will  be  found  during  September.  Prof.  Stames 
states  that  the  majority  of  moths — in  the  latitude  of  Griffin.  Ga. — 
emerge  between  August  2Gth  and  September  15th.  Soon  after 
emergence  mating  takes  place  and  oviposition  soon  follows. 

The  eggs  are  very  small,  oval  and  light  brown  in  color.  They 
are  deposited  by  the  females  on  the  trunk,  mainly  close  to  the 
level  of  the  ground,  but  at  times  high  up  on  the  trunk  and  even  on 
the  lateral  limbs.  Quoting  Prof.  Starnes:  "The  eggs  are  practi- 
cally all  hatched  by  October  15th,  and  the  young  larvae,  which  are 
at  first  very  minute,  drop  to  the  surface  of  the  ground  and  begin 
to  channel  into  the  interior  of  the  tree,  where  they  remain  through- 
out the  winter,  dormant  a  small  part  of  the  time,  but  feeding  vig- 
orously throughout  fall  and  spring  and  well  into  the  summer." 

This  point  about  the  egg-laying  and  hatching,  .and  the  manner 
in  which  the  young  larvae  bore  into  the  trees  is  of  great  import- 
ance, as  on  it  hinges  the  best  methods  of  treatment. 
REMEDIAL  MEASURES. 

Now  that  we  are  familiar  with  the  true  life  history  of  the  peach- 
tree  borer  it  is  evident  that  some  of  the  time-honored  recom- 
mendations for  preventing  the  borer  must  be  modified  or  changed 
somewhat.  The  life  history,  as  stated  above,  is  based  on  work  done 
near  Griffin,  Ga.,  and  there  is  a  probability  that  the  exact  dates 
given  may  vary  in  different  parts  of  the  State.  However,  this 
variation  will  not  be  sufficient  to  interfere  with  general  recom- 
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mendations  regarding  the  proper  treatment  for  this  insect.  Any 
suggestion  made  in  this  article  must  of  necessity  be  somewhat 
general  in  its  nature  to  admit  of  being  applied  in  all  parts  of 
Georgia. 

The  principal  valuable  preventive  and  remedial  measures  vi-ill 
be  discussed  under  separate  heads,  based  largely  on  the  life  history 
of  the  insect  as  already  described. 

(1)  Wrapping:  Trees  may  be  wrapped  about  the  trunk  with 
brown  paper  or  newspaper,  to  a  height  of  eighteen  inches.  This 
wrapping  should  be  fastened  about  the  top  with  small  wire  or 
stout  twine,  to  prevent  larvae  from  entering  under  the  paper 
from  above.  The  wrapping  should  be  put  in  place  by  August  1st, 
at  the  latest,  as  it  is  intended  to  hinder  the  first  bom  larvae  from 
reaching  the  trunks  of  the  trees.  Tarred  paper  might  be  em- 
ployed, but  as  it  is  only  intended  to  remain  for  three  months 
some  cheaper  paper  will  answer  about  as  well. 

(2)  Monnding:  After  the  paper  covering  is  in  place  the  soil 
should  be  immediately  mounded  about  the  base  of  each  tree,  ten 
inches  high,  covering  the  lower  portion  of  the  paper.  Where 
trees  are  treated  in  this  way  the  larvae  hatching  from  eggs  high 
up  on  the  trurik  and  main  limbs,  after  dropping  to  the  top  of  the 
mound,  will  be  forced  to  reach  the  trees  through  the  paper  wrap- 
ping, and  at  a  point  ten  inches  above  the  level  of  the  ground. 
Before  the  little  larvae  succeed  in  affecting  an  entrance,  many 
will  be  devoured  by  ants  and  birds.  Ants  are  often  our  best  friends 
by  capturing  many  little  borers  soon  after  hatching  and  before 
they  have  been  able  to  tunnel  under  the  bark,  where  they  would 
be  protected. 

(3)  Worming:  After  the  above  treatment,  wrapping  and 
mounding,  has  been  attended  to  by  August  1st,  as  recommend- 
ed, it  might  seem  that  the  trees  would  be  thoroughly  protected. 
That  is  not  always  true,  however,  as  some  larvae  may  get  down 
under  the  paper  wrapping  from  above,  and  some  may  succeed  in 
forcing  an  entrance  through  the  paper  at  the  surface  of  the  mound. 
For  these  reasons  alone,  worming  should  always  follow  wrapping 
and  mounding.  This  worming  should  begin  the  last  week  in  Oc- 
tober, for  it  has  been  shown  that  nearly  all  the  eggs  are  hatched 
by  October  15th.  The  reason  for  worming  at  this  time  is  to  get 
as  many  young  larvae  as  possible  before  they  have  injured  the 
trees.    Worming  at  this  time  will  necessitate  removal  of  the  paper 
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wrappings,  and  leveling  of  the  mounds.  In  fact,  to  leave  the 
paper  on  longer  in  any  event,  would  be  to  offer  protection  to  the 
young  borers  underneath.  A  knife  will  not  be  required  for  worm- 
ing as  a  great  per  cent,  of  the  larvae  present  will  be  on  the  sur- 
face of  the  bark  feeding  on  tender  spots  and  covered  with  a  mass 
of  g^m  mingled  with  excrement  and  borings.  This  gummy  mass, 
together  with  the  worms  beneath,  may  be  scraped  off  with  a 
curved  bill-hook-  arrangement,  bluntly  pointed  at  one  end  and 
provided  with  a  double  edge  which  should  not  be  sharp — about 
like  a  dull  table  knife.  This  hook  may  be  heavy  enough  to  serve 
for  digging  and  cutting  if  desired,  and  should  be  provided  with 
a  substantial  handle  about  twelve  inches  long.  With  such  a  hook 
trees  can  be  wormed  rapidly.  The  majority  of  the  young  borers  will 
be  found  on  the  tree  trunks  several  inches  above  ground  and  being 
for  the  most  part  on  the  surface,  they  may  be  easily  scraped  off. 

The  hook  mentioned  above  is  one  recommended  by  Mr.  C.  M. 
Porter,  of  Douglas,  Ga.,  and  the  writer  believes  that  no  better  im- 
plement has  been  devised  for  this  work. 

(4)  Caustic  and  Deterrent  Washes:  After  worming  in  fall 
some  form  of  caustic  wash  should  be  applied  to  the  tree  trunks 
to  kill  the  larvae  which  have  been  exposed,  but  remain  on  the  trunk, 
and  to  prevent  the  dislodged  larvae  from  re-entering  the  trees. 
It  appears  to  be  somewhat  doubtful  about  a  wash  applied  earlier 
in  the  fall  preventing  the  adults  from  depositing  eggs.  Prof. 
Starnes  reports  that  eggs  are  laid  on  the  lateral  branches:  this 
habit  has  also  been  observed  by  the  writer.  I  have  seen  moths 
deposit  eggs  on  the  leaves  of  nursery  stock  at  least  three  feet 
above  the  ground.  Washes  of  a  deterrent  nature  applied  to  peach 
tree  trunks  before  the  moths  appear  would  probably  cause  more 
eggs  to  be  laid  higher  up  and  unless  the  wash  applied  is  capable 
of  repelling  the  little  larvae  when  hatched,  it  would  be  of  little 
value. 

Lime-Sulphur-Tar  Mixture:  A  wash  that  has  proved  fairly 
satisfactory,  having  both  deterrent  and  caustic  properties,  is  one 
first  recommended  by  Prof.  W.  M.  Scott.  It  is  made  as  follows: 
Slake  one  bushel  of  lime  with  a  small  amount  of  warm  water. 
While  the  lime  is  slaking  add  ten  pounds  of  sulphur,  previously 
stirred  into  a  paste.  To  this  mixture  add  one-half  gallon  of  gas 
tar  and  then  dilute  with  water  to  about  50  gallons.  This  wash 
carries  sufficient  lime  to  form  a  good  coating  over  the  bark,  while 
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not  being  thick  enough  to  flake  off  badly  when  dry.  By  adding 
two  pounds  of  Paris  green  to  the  above  we  have  a  deterrent,  caus- 
tic and  poison  wash. 

Hale's  Borer  Wash:  Mr.  J.  H.  Hale,  President  of  the  Hale 
Georgia  Orchard  Co.,  recommends  the  following  wash:  Two 
quarts  of  strong  soap  and  a  half  pint  of  crude  carbolic  acid,  with 
two  ounces  of  Paris  green,  are  thoroughly  incorporated  in  a  bucket- 
ful of  water,  and  enough  lime  and  clay  added  to  make  a  thin 
paste.*  A  wash  of  this  description,  if  applied  about  July  15th, 
would  act  as  a  deterrent  and  poison.  To  be  most  thoroughly 
effective  it  should  be  applied  to  the  trunk  and  main  limbs  and  be 
replaced  when  loosened  by  rain. 

Prof.  Starnes  reports  that  he  cannot  recommend  any  one  wash 
in  view  of  his  experience  with  many  different  formulas.  For  ap- 
plying to  trees  just  after  fall  worming  he  recommends  the 
following : 

Lime  and  Potash  Wash:  A  simple  mixture  of  thick  whitewash 
and  ball  potash — 1^4  pounds  lime,  2^4  ounces  caustic  potash  to 
the  gallon  of  water. 

It  is  quite  probable  that  the  lime-sulphur  mixtures  recom- 
mended for  San  Jose  scale  treatment  may  be  used  with  good  suc- 
cess. They  certainly  possess  the  caustic  property  necessary'  to 
kill  young  borer  larvae  and  by  adding  a  little  more  lime  than  the 
scale  formula  calls  for,  it  would  cover  tree  trunks  sufficiently  to 
act  as  a  deterrent  to  both  the  adult  moths  and  the  larvae. 

Summarizing  the  remarks  regarding  borer  washes,  none  are 
worthy  of  unrestricted  recommendation.  The  best  time  to  apply 
any  wash  is  just  after  the  fall  worming.  If  washes  are  applied 
earlier  and  before  the  trees  are  wormed  they  should  be  sufficiently 
thick  and  caustic  to  repel  larvae  which  attempt  to  enter  the  trunks 
of  the  trees. 

(5)  Spring  Worming:  In  view  of  the  information  now  at  hand 
regarding  the  life  history  of  the  peach-tree  borer  it  does  not  appear 
advisable  to  depend  on  spring  worming.  The  borers  are  all  under 
the  bark  in  spring  and  must  then  be  removed  with  a  sharp  knife 
or  killed  in  their  burrows  with  a  wire  probe.  Where  other  meas- 
ures have  not  been  properiy  attended  to,  spring  worming  may  be 
necessary  and  beneficial.    It  would  at  least  tend  to  reduce  the  num- 


♦Formula  from  Cir.  54,  p.  4,  Bur.  of  Ent.,  U.  8.   D.  A. 

86 


Digitized  by 


Google 


bers  of  adults  appearing  in  fall,  and  prevent  much  injury  during 
summer  months.  In  general  it  would  seem  preferable  to  devote 
considerable  time  and  work  to  the  fall  treatment  as  already  de- 
scribed, and  if  some  borers  have  escaped  they  should  be  dug  out 
in  early  spring.  A  caustic  wash  may  be  applied  after  the  spring 
worming  but  it  will  only  destroy  larvae  which  have  been  exposed 
but  not  actually  killed. 

Best  results  in  controlling  peach  borers  will  be  obtained  only 
when  the  various  remedial  measures — as  suggested — are  com- 
bined, and  each  feature  of  the  work  given  careful  attention, 

THE  FEUIT-TSEE  BAKE-BEETLE. 

(Scolytus  rugulosus   Ratz.) 
(Known  also  as  shot-hole  borer.) 

Next  to  the  Peach  Borer  this  is  the  most  troublesome  boring 
insect  attacking  the  peach  in  Georgia.  During  some  seasons  very 
little  injury  is  occasioned  by  this  insect,  but  during  the  season 
of  1905  reports  came  in  to  the  entomologist  mainly  during  the 
latter  part  of  June  and  throughout  the  month  of  July,  from  which 
it  was  evident  that  the  bark  beetle  was  more  than  usually  abundant 
in  the  peach  orchards.  Several  of  these  reported  cases  were  in- 
vestigated by  a  member  of  this  Department,  with  the  result  that 
we  became  convinced  of  the  unusual  numbers  of  this  insect.  While 
the  actual  damage  to  healthy  trees  was  not  as  great  as  many  fruit 
growers  were  led  to  suppose,  the  appearance  of  these  beetles  in 
great  numbers  caused  considerable  alarm,  which  might  easily 
have  been  avoided  had  the  true  habits  and  life-history  been  known. 
Hence  a  somewhat  extensive  description  is  deemed  advisable. 

Historical:  This  insect  is  a  native  European  species.  In  the 
United  States  it  was  first  noticed  in  1877  in  New  York,  where  it 
was  attacking  the  peach.  No  doubt  many  other  localities  were 
infested  at  the  same  period  though  not  then  discovered.  It  has 
now  been  found  in  all  the  Eastern  States  and  at  least  as  far  west 
as  Kansas.  This  insect  has  been  known  to  injure  the  following 
fruits :  Plum,  cherry,  apricot,  nectarine,  apple,  pear  and  quince,  as 
well  as  the  peach. 

Habits  and  Nature  of  Injury:  Early  writers  usually  held  to  the 
opinion  that  the  fruit-tree  bark-beetle  would  not  attack  perfectly 
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healthy  trees,  and  some  there  are  who  will  still  assert  that  the 
first  writers  were  correct.    Their  statements,  how- 
^fjt[^^b  ever,  are  not  borne  out  by  observations  made  in 

^NK^HB  Georgia  peach  orchards,  as  many  growers  wall 

bear  witness.  F.  H.  Chittenden,*  writing  in  1898, 
cites  cases  where  this  insect  had  been  known  to  at- 
tack apparently  healthy  trees,  where  they  adjoin- 
ed old  and  abandoned  orchards,  and  J.  M.  Sted- 
mant  states  that  he  has  seen  peach  trees,  which 
were  to  all  appearances  perfectly  healthy,  serious- 
ly attacked  by  the  fruit-tree  bark-beetle.  The 
writer  has  upon  several  occasions  found  the  bark- 
beetles  boring  into  sound,  healthy  trees.  Two 
such  observations  were  made  in  Maryland  in 
11)01-02,  and  in  Georgia  the  same  thing  has  been 
observed  several  times. 

The  weight  of  evidence  is  conclusive,  however, 
that  the  bark-beetles  first  attack  weakened  and 
dying  trees,  but  often  when  numerous,  turn  their 
No  29)  attack   to   trees   which   are   apparently   in   good 

health.  As  appropriately  stated  by  J.  M.  StedmaniJ  "It 
is  very  largely  a  matter  of  opinion  when  one  pronounces  a  tree 
perfectly  healthy  that  has  become  infested  with  this  pest,  but  no 
doubt  one  should  regard  a  tree  as  healthy  when  there  is  absolutely 
no  reason  to  suspect  anything  different  except  that  it  has  now  be- 
come attacked  by  this  insect." 

The  fruit-tree  bark-beetle  works  for  the  greater  part  of  its 
lifetime  under  the  bark  of  the  infested  tree.  A  tree  in  which  this 
insect  has  been  breeding  will  show  many  branches  like  Fig.  13, 
illustrating  the  nature  of  the  work  under  the  bark,  as  well  as  the 
outward  appearance,  showing  the  holes  made  by  the  adult  beetle. 
Young  peach  trees  often  commence  to  wither  and  dry  up  towards 
the  end  of  the  limbs  before  any  other  sign  of  borers  is  discovered. 
When  that  occurs  the  insects  will  often  be  found  beneath  the  bark- 
as  described  farther  on. 


Fig.  13.— Work 
Fruit-tree  Bark- 
beetle  in  twig- 
natural  size.  (Af- 
ter Chit..  U.  S. 
Dept.  of  Agr., 
Bur.  of  Ent.,  Oir. 


•Bureau  of  Entomology,   U.   S.  D.    A.,   Cir.   SS.  29. 
f Missouri  Agri.   Exp.   Sta.   Bull.   No.    44. 
tLoc.   cit. 
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Pig.  14.— Fruit-tree  Dark-beetle:  a,  adult  beetle;  b,  same  in  profile;  c,  pupa;  d,  larva, 
all  magrnifled  about  ten  time.  (After  Chit.,  U.  S.  Dept.  of  Agr.,  Bur.  of  Ent., 
Circ.    No.   29.) 

Description:  The  adult  fruit-tree  bark-beetle  is  a  small  cylin- 
drical beetle,  about  one-eighth  inch  in  length  and  only  about  one- 
third  as  broad.  They  are  uniformly  black  in  color  except  the  tips 
of  the  elytra  or  wing  covers  and  a  portion  of  the  legs,  which  are 
dull  red.  Fig.  14,  a,  illustrates  the  peculiar  punctuation  on  the 
thorax  and  wings,  and  the  peculiar  blunt  shaped  abdomen  is  well 
shown  in  Fig.  14,  b.  The  young  borer  or  grub  is  white  except 
for  the  brown  head,  as  illustrated  at  d.  The  pupa — the  form  as- 
sumed by  the  larva  just  before  changing  to  the  adult  beetle — is 
pictured  in  the  figure  at  c. 

Winter  Stage  and  Life  History:  The  winter  is  passed  by  this  insect 
in  the  larval  or  grub  stage  in  their  channels  under  the  bark.  In  spring 
about  the  middle  or  latter  part  of  March,  the  parent  beetles  eat  their 
way  out  from  under  the  bark,  making  little  holes  scarcely  1-16  inch 
in  diameter.  These  parent  beetles  soon  commence  to  bore  into  the 
trees,  and  begin  the  construction  of  an  egg  chamber  which  is  nearly 
always  formed  in  the  direction  of  the  long  axis  of  the  limb,  or  nearly 
so.  They  seem  to  prefer  to  enter  at  the  base  of  the  limbs,  or  at  the 
forks  made  by  lateral  spurs,  and  often  at  the  base  of  buds  near  the 
extremities  of  the  small  branches.  The  beetles  are  frequently  found, 
on  badly  infested  trees,  entering  the  trunk  nearly  to  the  base  of  the 
trees.  The  egg  chamber  is  formed  partly  in  the  cambium  layer  and 
partly  in  the  wood  directly  beneath.  An  egg  chamber  varies  from  one 
inch  or  less  to  an  inch  and  a  half  in  length,  and  as  it  is  formed  minute 
side  pockets  are  constructed  to  each  side,  in  which  eggs  are  deposited. 
It  is  supposed  that  each  female  lays  about  eighty  eggs.  The  minute 
grubs  hatching  from  these  eggs  burrow  at  right  angles  to  the  egg 
chamber.  When  a  limb  is  badly  infested  these  channels  cross  and  re- 
cross  one  another,  until  the  cambium  layer  of  bark,  and  the  wood  just 
beneath,  is  reduced  almost  to  powder.  The  typical  egg  chambers  and 
side  galleries  are  well  illustrated  in  Fig  15.  The  young  grubs  continue 
to  feed  as  described  until  full  grown  when  they  make  a  slightly  deeper 
burrow  and  there  change  to  the  pupae  from  which  emerge  the  adult 
beetles  as  already  described.  These  beetles  escape  by  simply  eating 
their  way  out  through  the  bark,  making  the  characteristic  round  hole. 
As  each  beetle  must  make  a  hole  through  which  to  escape  and  another 
when  entering  to  construct  the  egg  chamber,  the  great  numbers  of  holes 
found  in  an  infested  limb  are  easily  accounted  for. 
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Generations  Each  Year:  Concerning 
the  number  of  broods  in  Georgia  each 
year,  no  definite  observations  have  been 
made.  In  Missouri,  Prof.  Stedman 
found  three  and  sometimes  a  fourth. 
'j  '^  Considering  the  fact  that  many  adults 
were  observed  this  year  during  the 
eariy  part  of  July,  and  as  these  must 
have  been  the  third  brood,  it  is  reason- 
able to  predict  that  we  have  four  gen- 
erations to  contend  with  in  the  peach 
orchards  of  Georgia. 

REMEDIES. 

Clean  Culture:  As  heretofore  stated 
the    bark    beetles    seem   to   prefer  to 
breed  in  dying  trees.     Herein  will  be 
found  the  clue  to  a  remedy,  or  more 
Fig.  i5.-Bark  removed  from  twigr.  propedv  spcakiug,  prevention.  All  dead 

showing    egg    chambers    and    gal-  ^^^^    ^^^^         ^^^^^    ^^^^j^    ^^    destrovcd 

leriea    of    Fruit-tree    Bark-beetle:  ,       ,       ^    .  -       .  .  ^^i  •         '    i 

a.  a.    main  gallery;    b.  b.    side   or  ^X  bumiUg  dUHUg  Winter.      ThlS  WOrk 

larval    galleries;    e,  c,    piipal   cells  mUSt   bc    doUC   at   Icast   bcforC   the   first 

—natural  size.  (From  u.  s.  Dept.  of  March  in  ordcr  to  dcstroy  all  the 
of  Agr.,  Bur.  of  Ent.,  circ.  29.)  youug  borcr  larvac  hibernating  under 
the  bark..  All  adult  beetles — it  is  generally  supposed — die  during 
winter,  hence  if  all  wood  containing  young  borers  is  destroyed 
there  will  be  practically  no  borers  left  to  re-infest  the  orchard  the 
following  spring.  Of  course,  there  will  always  be  a  few  slightly 
infested  trees  left,  and  from  them  some  adult  borers  will  develop. 
A  small  number  of  adults  in  March  may  increase  to  considerable 
numbers  by  the  time  the  second  and  third  broods  appear.  In  ad- 
dition to  burning  all  brush  and  dead  trees  during  winter,  the 
orchards  should  be  closely  watched  during  summer,  and  when 
infested  trees  are  discovered  or  even  single  infested  limbs,  they 
should  be  removed  and  burned. 

Fertilising  and  Cultivating:  Slightly  infested  trees  will  some- 
times recover,  after  the  attacked  portions  have  been  removed.  To 
aid  this  recovery  the  orchardist  should  cultivate  and  fertilize  as 
appears  necessary  to  keep  the  trees  in  a  healthy,  vigorous  state  of 
growth.    Very  healthy  trees  are  more  able  to  withstand  an  attack 
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from  the  fruit-tree  bark-beetle,  than  are  poorly  nourished,  slow- 
growing  trees. 

Washes:  Understanding  the  life  history  of  the  bark-beetle  as 
already  described,  one  will  readily  perceive  that  the  application  of 
washes  either  poison  or  deterrent,  cannot  be  expected  to  prove 
of  certain  value.  The  larvae  working  beneath  the  bark  cannot  be 
killed  by  any  exterior  application,  and  the  adult  beetles  do  not  feed 
over  a  sufficient  area  of  the  bark  to  insure  successful  poisoning.  A 
deterrent  wash,  one  that  will  repel  the  beetles,  is  therefore  the 
most  promising.  By  adding  poison  to  whatever  wash  is  used  some 
beetles  may  be  killed  if  they  attempt  to  reach  the  bark  through  the 
wash. 

The  writer  has  not  been  enabled  to  test  the  value  of  the  washes 
that  have  been  recommended  by  various  writers.  One  that  has 
given  fairly  good  success  in  Missouri,  recommended  by  J.  M. 
Stedman,  is  as  follows: 

Deterrent  and  Poison  Wash. 

Dissolve  as  much  common  washing  soda  as  possible  in  six  gallons 
of  soft  water,  and  then  dissolve  one  gallon  of  ordinary  soft  soap  in 
the  above  and  add  one  pint  of  crude  carbolic  acid  and  mix  thoroughly. 
Two  pounds  of  lime  is  then  slaked  in  two  gallons  of  water  and  filtered 
so  as  to  remove  all  dirt  and  small  lumps;  this  is  now  added  to  the 
above  and  mixed;  while  to  all  is  added  one-half  pound  of  Paris  green 
or  one-fourth  pound  of  white  arsenic,  and  thoroughly  mixed. 

The  above  wash  will  act  as  a  repellant  to  keep  the  adult  beetles 
from  boring  into  the  trees  to  deposit  eggs.  It  will  not  kill  the 
young  grubs  under  the  bark.  It  may  poison  a  few  beetles  if  they 
attempt  to  eat  through.  The  trunk  and  large  limbs  of  trees  to  be 
protected  must  be  kept  thoroughly  covered  with  this  or  any  other 
wash  which  should  be  applied  about  the  first  of  March  and  as  often 
thereafter  as  necessary  to  keep  the  trees  well  protected.  The 
first  application  may  be  made  with  a  spray  pump  and  then  every 
portion  of  the  tree  should  be  covered.  Later  applications  cannot 
well  be  applied  to  the  smaller  branches  and  twigs  and  for  that 
reason  it  cannot  be  thoroughly  effective. 

Wherever  orchards  are  sprayed  with  lime-sulphur  wash  for  the 
San  Jose  scale  it  is  probable  that  no  other  wash  will  be  necessary, 
or  at  least  would  not  be  practical  in  view  of  the  additional  expense, 
at  least  would  not  be  practical  in  view  of  the  additional  expense. 

THE  PEACH  TWIG  BOBEB. 

(Anarsia  lineatella    Zell.) 

Early  in  spring  the  orchardist  may  be  looking  through  his  peach 
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orchards  and  notice  that  many  of  the  young  shoots  of  the  new 
growth  are  dying  back  a  few  inches  at  the  tips.  He  will  wonder 
what  the  cause  of  this  trouble  may  be.  Upon  examning  the  dying 
twigs  a  slender  brownish  worm  may  be  found  in  the  little  twig 
just  about  at  the  point  where  the  twig  commenced  to  die.  This 
will  usually  prove  to  be  the  larvae  of  the  peach  twig  borer.  This 
insect  is  quite  common  in  many  parts  of  this  State,  though  many 
peach  growers  are  not  aware  of  its  identity. 

The  peach  twig  borer  is  evidently  a  native  of  Europe  and  was 
probably  brought  to  this  country  on  some  shipment  of  nursery 
stock.    It  was  first  regarded  as  an  important  peach  pest  about  the 


Fig.  16.— Peach  Twig  Borer:  a,  moth  with 
wings  spread;  b  and  c,  same  with  wings 
closed,  illustrating  normal  position. 
(.\fter  Marlatt,  U.  S.  Dcpt.  of  Agr.,  Bur. 
of   Ent.,   Bull.    No.   10.) 


Fig.  17.— Peach  Twig  Borer:  a,  new  shoot  d 
peach  dying  from  attack  of  larva;  b,  lam 
enlarged;  c,  pupa  enlarged.  (Aftw*  Umt- 
latt,  U.  S.  Dept.  of  Agr.,  Bur.  of  Ent, 
Bull.    No.   10.) 


year  1872,  according  to  Marlatt,*  when  it  was  reported  as  causing 
excessive  damage  in  young  peach  orchards  in  Maryland.  It  has 
since  been  reported  from  many  of  the  peach  growing  states,  and 
will,  in  time,  if  not  already  so,  become  cosmopolitan  in  its  dis- 
tribution. 

Description  and  Life  History:  The  adult  moth  is  shown  in  Fig. 
16  in  the  natural  position,  as  when  resting  on  a  branch,  and  with 
the  wings  spread  to  show  the  characteristic  markings.  These  moths 
appear  in  early  summer  from  the  worms  or  larvae  causing  the 

■■  r.  S.  Dppt.  of  Agr.,    Bur.   of  Ent.,   Bull.  No.   lO 
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first  dead  twigs  as  mentioned  above.  The  first  brood  of  moths 
soon  commence  to  deposit  eggs  around  the  base  of  the  new  leaves 
as  described  by  Prof.  C.  L.  Mariatt,*  and  from  these  eggs  minute 
larvae  hatch,  at  first  very  small,  pale  yellow  in  color,  with  black 
extremities.  These  larvae  proceed  at  once  to  bore  into  the  shoot 
on  which  they  are  located.  Sometimes  they  enter  the  shoot  and 
burrow  for  a  short  distance  in  the  center ;  these  burrows  being  from 
one-fourth  to  one  and  one-half  inches  in  length.  Or  they  may 
simply  bore  to  the  center  of  the  shoot,  and,  apparently  dissatisfied 
with  the  location,  wander  away  to  another  shoot.  Thus  a  single 
larva  may  bore  into  and  injure  several  new  twigs  in  the  course  of 
its  wandering  life.  The  writer  has  observed  many  such  cases ;  a 
twig  often  showing  only  a  small  hole  with  no  sign  of  the  intruder, 
though  the  twig  was  found  in  a  dying  condition.  In  California  it 
is  claimed  that  the  summer  broods  attack  the  growing  peaches, 
but  this  injury  has  not  been  noticed  in  Georgia,  so  far  as  the 
writer  is  aware. 

The  larva  or  worm  attains  a  length  when  full  grown  of  nearly 
one-half  inch ;  color  dull  reddish  brown,  with  the  head  and  poster- 
ior end  dark  brown  or  black.  The  body  tapers  toward  either  end 
and  is  sparsely  clothed  with  long  hairs.  (Fig.  17,  b.)  When  grown 
the  larvae  spin  a  scanty  web  in  the  leaves  or  rubbish  about  the 
trees  or  even  in  the  dried  leaves  of  the  injured  shoot.  In  this 
web  the  larvae  change  to  the  pupae  (Fig.  17,  c),  from  which  the 
adult  moths  emerge. 

Winter  Stage:  It  has  been  determined  that  there  are  probably 
four  broods.  The  larvae  of  the  last  brood  seek  their  winter  quar- 
ters, and  this  point  in  their  life  history  is  of  great  importance  as  it 
offers  a  chance  for  easily  destroying  most  of  these  insects  during 
winter.  It  has  been  found  by  Prof.  Marlatt  that  the  larvae  of  the 
last  brood  construct  small  silken  cells  in  the  spongy  bark  at  the 
crotches  of  the  branches  of  the  peach,  and  there  pass  the  winter. 
In  these  quarters  they  are  only  poorly  protected  and  often  fall 
prey  to  birds  and  predaceous  insects,  and  they  are  also  frequently 
killed  by  a  parasitic  mite. 


♦Loc.  cit. 
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Fig.   18.— Terminal  twig  of  peach   tree  killed  by   larva  of  peach   twig-borer.    (Photo,    by 
A.  C.  LewiB.) 

REMEDIES. 

It  would  at  first  thought  be  supposed  that  the  larvae  could  be 
trapped  when  the  first  dying  twigs  appear  in  summer  by  simply 
cutting  off  the  injured  shoots,  and  by  burning,  destroy  the  larvae 
within.  This  is  in  fact  a  possible  remedy,  but  as  stated  above,  a 
single  larva  may  injure  several  twigs;  hence  many  twigs  might 
be  removed  to  capture  only  a  few  of  the  insects.  Furthermore  the 
larvae  attain  full  growth  in  about  two  weeks  so  that  the  time  dur- 
ing which  the  worms  could  be  trapped  is  comparatively  short. 

The  larvae  passing  the  winter  in  the  crotches  of  the  trees  are 
easily  killed  by  a  spray  of  lime-sulphur  wash  as  advocated  for  the 
San  Jose  scale.  In  California  this  insect  is  effectually  controlled 
by  the  winter  treatment.  Wherever  trees  must  be  sprayed  for 
the  San  Jose  scale  or  other  scale  insects,  the  Peach  twig  borer  \srill 
be  so  reduced  by  the  treatment  that  they  will  not  cause  serious 
trouble.    Young  peach  trees  could  be  washed  or  painted  with  the 
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lime-sulphur  wash  where  it  is  not  necessary  to  spray  the  entire 
orchard. 

THE  CTJBCXTLIO. 

{Conotrachelus  nenuphar   Hbst.) 

Wormy  peaches  are  nearly  always  found  in  every  peach  orchard 
each  year,  and  much  fruit  is  ruined  and  thrown  away  on  this  ac- 
count. By  far  the  majority  of  the  worms  occurring  in  peaches  in 
Georgia  are  the  larvae  of  the  Curculio,  usually  named  "plum  cur- 
culio." 

The  adult  curculio  or  beetle  is  commonly  called  "The  little 
Turk."  Owing  to  its  small  size  this  insect  is  not  generally  ob- 
served by  the  average  fruit  grower  though  the  worms  occurring 
in  the  fruit  and  the  marks  on  the  skin  are  familiar  objects. 

Description:  The  curculio,  or  weevil,  as  it  is  sometimes  called, 
is  a  small,  dark  brown,  rough  backed  beetle,  looking  like  a  dried 
bud  when  shaken  from  the  trees,  which  resemblance  is  increased 
by  its  habit  of  drawing  up  its  legs  and  remaining  for  a  time  with- 
out motion,  seemingly  lifeless.  In  other  words,  this  beetle  when 
disturbed  will  play  "possum,"  and  when  in  that  position  it  is 
indeed  hard  to  distinguish  from  a  small  dried  bud.  The  color  is 
dark  brown  variegated  with  white,  ochre-yellow  and  black.  The 
wing  covers  have  short  ridges,  those  in  the  middle  of  the  back 
forming  two  humps  which  are  shiny  black ;  just  behind  the  humps 
there  is  a  wide  band  of  ochre-yellow  and  white.  The  beetles  vary 
in  size  but  average  nearly  one-fifth  inch  in  length.  They  are  pro- 
vided with  membraneous  wings — under  the  visible  wing  covers 
as  described  above — with  which  they  fly  easily  for  considerable 
distances. 

Habits  and  Life  History:  The  beetles  pass  the  winter  under 
protection  of  weeds,  rubbish,  etc.,  in  the  orchard,  under  and  around 
peach  trees,  and  also  in  the  leaves  and  brush  in  the  edge  of  forests, 
which  frequently  adjoin  the  peach  orchards.  In  spring  when 
peach  trees  are  just  pushing  out  the  tender  buds,  the  curculio 
emerge  from  their  winter  quarters  and  commence  to  feed  on 
the  opening  buds.  Mating  soon  takes  place  and  by  the  time  the 
first  fruit  is  set  the  females  are  ready  to  deposit  eggs. 
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The  egg  puncture  made  by 
the  female  curculio  is  very 
characteristic  on  plums  but  not 
as  distinct  on  the  fuzzy  skin  of 
the  peach.  (Fig.  19.)  Before 
depositing  an  egg  the  beetle 
first  makes  a  small  crescent- 
shaped  incision  with  the  snout, 
which  she  also  employs  to 
Fig.  i9.-The  Curculio:  Egg  punctures     f^^cc  the  egg  utidev  the'  skin. 

on   peach— natural  size;   adult  beetle,    on  .  .  . 

right-enlarged.    (From    U.    S,    Dept.    of       Only  OUe  egg  is  deposited  in  a 
Agr..  Farmer's  Bull..  No.  33.)  pl^^g^  ^^^  ^S  loug  aS  plenty  of 

peaches  remain  unstung  only  a  few  will  be  found  with  more  than 
one  egg  puncture.  If  fruit  is  scarce  several  eggs  may  be  found 
in  a  single  peach. 

The  eggs  thus  deposited  soon  hatch  into  white,  footless  grubs 
which  commence  to  bore  toward  the  center  of  the  fruit,  finally 
lodging  near  the  seed.  Such  infested  fruit  often  drops  when 
about  the  size  of  a  grape.  Oftentimes  a  peach  may  attain  a  size 
of  nearly  one  inch  in  diameter  before  being  stung,  and  may  then 
develop  and  ripen  prematurely  even  with  a  worm  within,  consti- 
tuting the  common  "wormy"  fruit.  The  irritation  arising  from 
the  egg  punctures  and  the  gnawing  of  the  young  gjubs  causes 
the  fruit  to  become  gummy,  diseased,  and  either  ripen  prema- 
turely or  form  imperfect  fruit.  Frequently  small  holes  are  eaten 
in  the  peaches  simply  for  the  purpose  of  feeding,  and  from  the 
wounds  thus  inflicted  the  gum  often  exudes,  and  rot  frequendy 
sets  in  at  the  injured  spot,  thus  causing  much  additional  injury. 

In  fallen,  wormy  fruit  the  grubs  complete  their  growth  and  after 
leaving  the  fruit  enter  the  ground  and  pupate.  In  about  three  or 
four  weeks  the  adult  beetles  develop  from  the  pupae.  It  is  gen- 
erally supposed  that  there  is  only  one  brood  each  year,  though  this 
fact  has  not  been  definitely  established.  The  egg  laying  period 
of  a  single  female  may  extend  over  eighty  days,  which  accounts 
for  the  fact  that  small  worms  are  found  in  nearly  mature  peaches. 
It  is  also  possible  that  a  partial  second  brood  occurs  in  South 
Georgia. 

REMEDIES. 

Jarring:  This  is  one  of  the  oldest  recommendations  and  pos- 
sibly the  best  even  at  the  present  time.    Taking  advantage  of  the 
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fact  that  the  adult  curculio  will  curl  up  and  drop  when  disturbed, 
it  is  possible  to  capture  large  numbers  by  jarring  trees  over  a 
sheet,  from  which  the  beetles  can  be  collected  and  destroyed. 
Many  devices  have  been  suggested  for  capturing  the  curculio  in 
this  way.  One  is  a  patented  affair,  shaped  like  an  inverted  um- 
brella with  a  slit  in  one  side  in  which  the  trunk  fits  when  the 
arrangement  is  pushed  under  the  tree.  This  device  is  fitted  with 
one  wheel  and  handles  like  a  wheel-barrow.  After  this  arrange- 
ment is  pushed  under  a  tree  the  trunk  is  hit  a  couple  of  sharp  raps 
^vith  the  padded  end  of  a  pole.  The  curculio  thus  disturbed,  drop 
to  the  slanting  sheet  from  which  they  slide  to  the  center  and  drop 
into  a  can  containing  a  little  kerosene.  The  worst  objection  to 
such  an  outfit  is  that  all  insects,  including  many  beneficial  lady- 
bugs,  are  often  destroyed  along  with  the  curculio. 


Fig.   20.— Jarring  for  Curculio. 
(Photo,    by   author.) 


Method  employed  by  Hale  Orchard  Co.,  Ft.   Valley,  Ga. 


The  Hale  Orchard  Co.,  Fort  Valley,  Ga.,  have  a  simple  ar- 
rangement, which  has  been  used  with  success.  Two  light  wooden 
frames  are  made,  each  about  6x12  feet,  and  in  the  side  of  one  frame 
a  cut  is  made,  large  enough  to  accommodate  a  tree  trunk.    These 
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frames  are  covered  with  stout  cotton  cloth  and  when  placed  under 
a  tree,  with  two  of  the  long  edges  together,  a  broad  surface  is 
secured,  which  will  catch  every  insect  dropping  from  the  tree 
above.  A  padded  pole  is  used  for  jarring  the  tree.  It  requires 
five  men  for  each  outfit.,  two  for  each  frame  and  one  to  jar  the 
trees.  By  having  several  double  frames  and  a  large  force  of  ne- 
groes a  large  orchard  can  be  covered  in  a  few  hours.  Jarring 
should  commence  early — at  first  break  of  day — and  be  vigorously 
performed  until  about  half -past  eight  in  the  morning.  Later  than 
this  hour  many  of  the  curculio  will  be  hiding  in  the  rubbish  under 
the  trees  and  thus  escape.  An  orchard  can  be  quite  thoroughly 
protected  by  jarring  every  morning  after  the  fruit  is  first  begin- 
ning to  set,  continuing  the  work  as  long  as  the  beetles  are  numer- 
ous. After  the  first  few  days,  where  the  work  is  thoroughly  done, 
the  beetles  will  become  quite  scarce. 

The  advantage  of  this  jarring  method  over  the  patent  device 
is  that  it  is  cheaper,  and  the  curculio  can  be  collected  from  the 
sheets  without  destroying  the  beneficial  insects. 

Spraying:  Authorities  diflfer  regarding  the  value  of  poison 
sprays  for  killing  curculio.  It  is  an  tmquestionable  fact  that  the 
curculio  feed  to  some  extent  on  the  opening  buds  and  also  on  the 
fruit;  but  experiments  have  not  demonstrated  that  many  beetles 
can  be  poisoned  by  spraying.  The  new  buds  develop  so  rapidly 
that  it  is  almost  impossible  to  keep  them  covered  with  poison 
spray,  and  by  the  time  the  foliage  is  fully  formed  the  peaches  are 
also  large  enough  to  offer  food  to  the  adult  curculio.  Thorough 
spraying  will,  however,  poison  a  certain  number  of  beetles,  and  for 
this  work  it  would  be  well  to  use  Paris  green  in  connection  with 
Bordeaux  mixture,  4  ounces  of  Paris  green  to  each  barrel.  Or 
arsenate  of  lead  may  be  used,  2  pounds  to  50  gallons  of  water,  or 
in  the  same  proportion  with  Bordeaux  mixture. 

Gathering  Fallen  Fruit:  This  should  properly  be  called  pre- 
vention, as  it  tends  to  reduce  the  number  of  adult  curculio  devel- 
oping each  season.  It  is  of  great  importance  to  prevent  curculio 
from  increasing  from  year  to  year.  All  fallen  fruit  should  be 
gathered  and  destroyed  by  burying  or  feeding  to  hogs.  This 
practice  is  of  considerable  value  by  destroying  rotten  fruit  as  well 
as  the  curculio.  Even  in  orchards  where  spraying  and  jarring 
have  been  practiced  it  would  be  advisable  to  gather  all  fallen  fruit. 
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This  must  be  picked  up  every  few  days  to  prevent  the  larvae  from 
leaving  and  entering  the  ground. 

Clean  Cultiyation:  This  hinges  closely  on  to  the  foregoing  par- 
agraph as  gathering  fallen  fruit  is  really  a  part  of  clean  cultivation. 
The  adult  beetles  hide  during  winter  in  rubbish,  weeds,  etc.,  hence 
all  such  harboring  places  should  be  prevented  by  keeping  orchards 
clean  and  free  from  weeds  and  brush.  Forests,  immediately  sur- 
rounding orchards  offer  abundant  winter  protection  to  the  cur- 
culio,  and  where  the  damage  would  not  be  too  great  a  portion  of 
these  forests  adjoining  the  orchards  should  be  burned  over  each 
winter,  which  would  result  in  destroying  hundreds  of  over-win- 
tering curculio. 


PLANT  LICE  INJURIOUS  TO  THE  PEACH. 

Under  this  head  we  have  several  species,  all  closely  resembling 
each  other  in  size  and  shape,  though  often  differing  in  color. 
Some  species  differ  quite  widely  in  habits  and  life-history,  and  also 
in  appearance  if  submitted  to  close  scrutiny.  As  the  treatment 
recommended  for  this  family  of  insects  is  about  the  same  for  one 
and  all,  and  the  description  of  one  or  two  species  will  serve  to  il- 
lustrate the  variation  in  life  history,  for  the  purpose  of  thi^  bulletin 
it  is  not  deemed  necessary  to  mention  all  the  different  species  that 
might  attack  the  peach. 

Indication  of  Aphis :  When  peach  trees  in  early  spring  or  sum- 
mer are  discovered  with  the  tips  presenting  a  dwarfed  growth, 
and  with  the  leaves  curled  and  twisted,  aphis  may  be  looked  for. 
These  will  be  found  on  the  underside  of  the  curled  leaves  and  often 
clustered  in  great  numbers  around  the  tender  shoot  and  terminal 
bud.  Hundreds  of  individuals  may  occur  on  a  single  leaf  as  a 
single  aphis  is  less  than  1-10  inch  in  length. 

THE  NEW  PLUM  APHIS. 

(Aphis  Scotti  Sand.) 
Although  this  species  has  been  named  "Plum  Aphis,"  it  is  by 
no  means  confined  to  the  plum.  Our  first  knowledge  of  this  par- 
ticular species  dates  back  to  1898  when  it  was  discovered  by  Prof. 
W.  M.  Scott  in  a  plum  orchard  at  Fort  Valley,  Ga.  During  that 
year  and  the  one  following  it  was  observed  on  plum  and  peach, 
causing  considerable  injury  to  the  growing  tips  of  young  trees,  and 
particularly  to  nursery  stock — June-budded  peach.    In  1899  Prof. 
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Scott  determined  the  life  history  in  general  and  since  then  it  has 
been  considered  as  an  important  peach  insect. 

life  History:  The  win- 
ter is  passed  in  the  tgg 
stage,  these  eggs  being 
found  scattered  over  the 
terminal  shoots.  From 
these  eggs,  which  are  dark 
brown  in  color,  and  very 
small,  small  wingless  lice 
hatch,  appearing  just 
about  as  the  buds  com- 
mence to  open  in  spring. 
Within  a  short  time  these 
young  lice  reach  maturity 
and  become  "stem  moth- 
ers." (Fig.  21.)  Each  in- 
dividual is  an  agamic  fe- 
male capable  of  giving 
birth  to  living  young  with- 
out the  intervention  of  the 
male.  Each  stem  mother 
gives  birth  to  several 
young,  which  in  turn  reach  maturity  and  bring  forth  more  young 
in  a  like  manner.  The  majority  of  these  develop  into  agamic  fe- 
males resembling  the  stem  mother,  though  some  individuals  develop 
wings  and  fly  to  other  localities  where  they  establish  new  colonies. 
These  winged  agamic  females  (Fig.  22)  give  birth  to  young  re- 


FiR.  21.— Stem  mother  of  New  Plum 
Aphia.  (After  Scott,  U.  8.  Dept.  of 
Agr.,   Bur.  of  Ent.,  Bull.  No.  31.) 


Fig.'  22.-W'inffed  form  of  New  Plum  Aphis. 
Ent.,    Bull.   No.   81.) 


(After  Scott,  U.  S.  Dept.  of  Agr.,  Bur.  of 


100 


Digitized  by 


Google 


sembling  those  from  the  stem  mother.  During  the  season  there  may 
be  ten  or  more  generations,  as  described  above.  From  the  last  gen-, 
eration  each  season  true  males  and  females  develop,  which  mate, 
thus  providing  for  the  winter  eggs. 

It  is  no  uncommon  sight  to  see  a  stem  mother  surrounded  by 
a  hundred  or  more  aphis  of  all  sizes.  By  sucking  the  plant  juices' 
the  leaves  are  made  to  curl  and  twist,  always  toward  the  side  on 
which  the  lice  are  located.  When  the  leaves  become  badly  curled 
it  will  be  readily  understood  that  the  lice  are  well  protected  and 
hard  to  reach  with  any  insecticide.  This  characteristic  curling  of 
leaves  should  be  carefully  noted  as  it  is  closely  connected  with 
the  subject  of  remedies  which  will  be  considered  after  mention  has 
been  made  of  one  more  species  of  aphis. 

THE  BLACK  PEACH  APHIS. 

(Aphis  persicae-niger   E.  F.  Smith.) 

Description  and  Life  History:  This  species,  as  its  name  im- 
plies, is  shining  black  or  deep  brown  in  color.  Winged  and  wing-' 
less  forms  both  occur,  new  colonies  being  established  by  means 
of  the  former.  The  young  aphis  are  faint  greenish-brown,  becom- 
ing darker  as  they  near  maturity.  All  these  forms  will  be  found 
on  the  growing  tips  of  infested  peach  trees  in  early  spring  causing 
the  leaves  to  curl  in  the  characteristic  manner. 

Unlike  the  plum  aphis  this  species  does  not  winter  in  the  tgg 
stage.  About  mid-summer  many  of  the  aphis  on  the  leaves  and 
branches  make  their  way  to  the  ground  and  to  the  roots  where  the 
winter  is  passed.  Dr.  John  B.  Smith*  states  that  no  males  have 
been  observed  and  no  eggs  have  been  discovered ;  hence  it  is  as- 
sumed that  the  black  peach  aphis  breeds  agamically  all  the  year 
round.  Early  in  spring  the  root  form  make  their  way  to  the  sur- 
face and  to  the  branches,  and  there  colonies  are  formed  on  the 
opening  buds,  later  living  on  the  fully  developed  leaves  and  tender 
stems. 

REMEDIES. 

Plant  lice  live  by  sucking  the  plant  juices,  and  for  that  reason 
they  cannot  be  poisoned  with  arsenicals.  Contact  poisons  must 
be  employed  for  these  insects.    For  the  forms  which  occur  above 

•N.  J.  Exp.  Sta.  Bull.  No.  72. 
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ground  we  have  a  simple  remedy,  as  kerosene  emulsion  at  15  per 
cent,  strength  or  a  strong  soap  solution  will  kill  all  the  aphis  with 
which  it  comes  in  contact.  Now  it  will  be  seen  why  the  matter 
of  the  curled  leaves  becomes  significant.  It  is  almost  impossible 
to  spray  a  tree  with  emulsion,  or  any  solution,  so  as  to  reach  all 
the  aphis  inside  the  curled  leaves.  This  can  only  be  aflfected  by 
dipping,  which  is  out  of  the  question  witli  orchard  trees  of  any 
size,  though  it  may  be  practiced  with  nursery  stock.  By  watch- 
ing closely  for  the  first  appearance  of  aphis  in  spring  the  first 
colonies  may  be  discovered  and  destroyed  by  spraying  before  the 
leaves  become  curled.  If  many  leaves  are  curled  when  the  infes- 
tation is  first  discovered,  it  may  become  necessary  to  gather  the 
badly  curled  leaves  by  hand,  and  follow  with  the  emulsion  to  de- 
stroy all  remaining  aphis.  (For  preparing  kerosene  emulsion  see 
directions  on  page  69.) 

Whale  oil  soap  solution,  1  pound  to  3  gallons  of  water,  will  be 
found  as  effective  as  the  emulsion;  or  tobacco  decoction  may  be 
prepared  by  boiling  3  pounds  of  tobacco  leaves  or  stems,  in  5 
gallons  of  water  for  about  three  hours.  This  decoction  may  be 
used  without  dilution  and  will  prove  very  eflFective. 

The  black  peach  aphis  occurring  on  the  roots  of  peach  trees  will 
seldom  become  serious  if  the  form  appearing  above  ground  is 
properly  destroyed  each  year,  at  least  enough  to  reduce  them  to 
insignificant  numbers.  The  greatest  danger  is  that  this  insect  may 
be  spread  on  nursery  stock,  but  even  that  danger  is  mitigated  by 
fumigation  which  is  required  of  all  nurserymen  in  Georgia.  Lib- 
eral applications  of  tobacco  dust  about  the  roots  of  nursery  stock 
is  valuable  for  destroying  the  root  form  of  peach  aphis. 

A7ty  plant  lice  occurring  on  leaves  or  branches  may  be  killed  by 
spraying  zvith  the  contact  insecticides  mentioned  above,  and  no 
one  need  fear  this  form  of  insect  if  the  first  colonies  appearing  in 
spring  are  properly  destroyed, 

BOOT  KNOT  OR  NEMATODE  OALL. 

While  not  an  msect,  strictly  speaking,  the  nematode  worm, 
which  is  the  cause  of  root  knot  on  peach  trees  should  be  mentioned 
in  connection  with  other  peach  insects.  These  knots  are  caused 
by  a  small  "eel-worm"  or  nematode,  an  individual  being  almost 
microscopical  in  size;  but  the  knots  resulting  from  their  attack 
are  readily  noticed.  (Fig.  23.)  A  close  examination  of  fresh 
knots  will  usually  reveal  the  little  cavities  containing  eel  worms 
in  all  stages  of  development. 

In  Georgia  it  has  been  observed  that  the  root  knot  is  most 
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prevalent  on  trees  in  sandy  soils,  such  as  are  found  in  some  parts 
of  South  Georgia,  while  in  the  stiff  clay  lands  this  trouble  is  sel- 
dom noticeable. 

The  symptom  of  root  knot,  which  can  be  seen  above  ground,  is 
usually  a  scanty  yellow  growth.  Young  trees  often  die  from  the 
effect  of  root  knot  during  the  second  or  third  year,  but  where  older 
trees  are  attacked  they  may  survive  for  several  years  or  almost 
indefinitely,  although  making  a  poor  growth. 

No  good  remedy  for  this  trouble  is  known  though  much  dam- 
age therefrom  may  be  avoided  by  adhering  to  certain  rules. 

In  the  first  place  orchardists  should  not  plant  trees  bearing  roots 
which  show  root  knot ;  or  if  only  a  very  little  is  present  it  should 
be  carefully  pruned  off  before  planting.  Another  thing  that  should 
be  understood  is  that  the  nematode  worms  live  on  several  common 
garden  and  field  crops,  such  as  cabbage,  okra,  turnip,  egg-plant, 

cotton  and  cow-peas.  In  the 
case  of  the  cow-pea  we  have 
an  exception  in  the  variety  of 
pea  known  as  the  "Iron"  cow- 
pea.  This  variety  is  practical- 
ly resistant  to  the  nematode 
worm  and  can  be  planted  with 
safety  in  the  peach  orchard, 
and  in  view  of  the  fact  that  so 
many  cow-peas  are  grown  in 
the  Georgia  peach  orchards, 
it  is  fortunate  that  we  have 
this  resistant  variety.  All 
plants  which  are  susceptible  to 
attack  from  the  nematode 
worm  should  be  kept  out  of 
peach  orchards  where  the 
worms  are  known  to  occur. 
This  practically  results  in  a 
starving  out  process. 

Insecticides  are  of  little  if 
any  value  against  the  nema- 
tode  worms.      In    Florida  it 
'^n^to^^ie^mvTrDept.  was  found  that  heavy  applica- 
No-  88)  tions  of  potash  fertilizer,  eith- 

er sulphate  or  muriate,  3,000  lbs.  per  acre,  were  of  some  value 

103 


Figr.    23. 
"eel  vroTTDB* 
of   Agr.,   Farmera' 


Root  Knot  on  peach  root  caused  by 


Digitized  by 


Google 


but  the  large  amounts  necessary  make  their  use  prohibitive. 

It  has  been  suggested  that  nematode  worms  may  be  destroyed 
by  heat,  and  this  may  be  practical  over  small  areas,  especially 
where  only  an  occasional  tree  is  infested.  Under  such  conditions 
each  infested  tree  should  be  dug  up  by  the  roots  leaving  a  fair 
sized  hole,  above  which  a  pile  of  brush  and  wood  could  be  burned. 
Afterward  by  filling  the  hole  with  fresh  earth  from  an  uninfested 
field,  another  tree  could  be  planted  in  place  of  the  old  one.  This 
tree  would  be  able  to  develop  a  strong,  vigorous  root  system  before 
the  nematodes  again  became  abundant. 

As  a  general  thing  it  will  not  be  profitable  to  plant  a  peach 
orchard  in  land  where  the  nematode  worms  are  abundant,  as  long 
as  uninfested  land  can  be  selected.  Land  once  infested  will  re- 
main so  for  several  years,  but  the  worms  will  die  out  gradually  if 
the  land  is  planted  in  corn,  or  some  such  resistant  crop. 


CATERPILLARS. 

Caterpillars  are  not  as  a  rule  a  serious  enerny  of  peach  trees. 
Every  year,  however,  a  few  outbreaks  occur,  but  the  damage  to 
trees  in  Georgia  in  the  past  few  years  has  been  almost  of  no  con- 
sequence. A  few  words,  however,  in  this  connection  may  be  of 
interest. 

THE  AMEBICAH  TENT-CATEBPILLAS. 

(Malacosoma  americana    Fabr.) 

Every  one  is  familiar  with  the  white  w'ebs  of  the  tent-cater- 
pillar, which  are  found  on  wild  cherries  and  apples  in  spring,  and 
which  increase  in  size  at  an  alarming  rate.  This  ten-caterpillar 
sometimes  attacks  peach  trees,  and  although  easily  destroyed  they 
are  often  allowed  to  work  unmolested. 

Life  History  and  Habits:  During  winter  the  eggs  may  be  seen 
on  the  small  twigs  where  they  occur  in  a  mass,  encircling  the 
twig.  Each  mass  contains  over  two  hundred  eggs  which  are 
glued  tightly  together  and  covered  with  a  glutinous  matter  which 
gives  the  mass  a  glistening  brown  color.  The  mass  of  eggs  is. 
usually  about  three-fourths  inch  in  length  and  a  little  thicker  than 
a  heavy  plain  gold  ring. 
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In  spring  the  little  caterpillars  hatching  from  these  eggs  com- 
mence at  once  to  form  a  web  in  the  nearest  crotch.  As  the  cater- 
l>illars  increase  in  size  the  nest  is  enlarged  until  it  becomes  a  very 
conspicuous  object.  The  caterpillars  feed  during  the  day  time, 
leaving  the  nest  for  this  purpose.  During  rainy  or  cloudy  days 
they  seldom  wander  from  the  nest. 

When  full-grown  these  caterpillars  attain  a  length  of  about  two 
inches ;  body  quite  hairy,  and  ornamented  with  a  continuous  white 
stripe  along  the  back,  while  on  either  side  short  yellow  stripes  occur 
somewhat  irregularly.  Each  caterpillar  changes  to  a  pupa  in  a 
yellow  loosely  constructed  cocoon  which  is  usually  located  in 
some  protected  place  such  as  a  fence  corner. 

REMEDIES. 

The  egg  masses  may  be  found  during  winter  while  the  trees 
are  bare.  In  spring  if  trees  are  closely  watched,  the  little  webs 
may  be  found  while  the  inmates  are  still  very  small.  These  nests 
should  be  cut  out  and  burned  or  crushed  by  hand.  Such  work, 
however,  must  be  done  in  early  morning  or  about  sun-down,  or 
on  dark  cloudy  days,  as  at  other  times  many  of  the  caterpillars 
will  be  feeding  away  from  the  nest  and  thus  escape. 

Other  Caterpillars. 

The  tent-caterpillar  is  easily  controlled  without  spraying,  but 
some  leaf-eating  worms  are  not  so  easily  captured.  Whenever 
the  foliage  of  fruit  trees  is  being  destroyed  by  caterpillars  it  may 
be  readily  protected  by  spraying  with  some  arsenical  poison.  Peach 
foliage  is  very  easily  injured  by  arsenical  sprays;  hence  the  fol- 
loiwng  dilute  formula  is  recommended  to  be  employed  against 
any  leaf-eating  caterpillars. 

1  Paris  green  or  Green  Arsenoid 1  pound. 
Quick  lime 3  pounds. 
Water 175  gallons. 

Paris  green  may  also  be  used  in  connection  with  weak  Bordeaux 
mixture,  at  the  rate  of  4  ounces  of  the  former  to  50  gallons  of  the 
latter.  One  spraying  with  either  of  the  above  mixtures  will  usually 
kill  enough  caterpillars,  when  present,  to  prevent  their  causing  any 
considerable  injury. 
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PEAR  BLIGHT  DISEASE  IN  GEORGIA. 


By  R.  I.  Smith. 


Introduction. 

Probably  every  pear  grower  in  Georgia  is  well  acquainted  with 
the  familiar  appearance  of  the  blight  disease,  either  throuf^h 
actual  experience  with  it  in  his  own  orchards,  or  from  observa- 
tions made  in  other  orchards.  Probably  no  disease  of  fruit  trees 
is  more  evident  in  its  effect  or  more  universally  known  to  all 
fruit  growers.  But  some  perhaps  do  not  know  that  the  common 
pear  blight  is  identical  with  the  blight  of  apple,  quince,  hawthorn 
and  other  pomaceous  fruits.  To  scientists  this  fact  has,  for  a 
number  of  years,  been  known,  and  this  information  has  been 
given  somewhat  wide  distribution  by  the  United  States  Depart- 
ment of  Agriculture,  through  the  WTitings  of  their  expert 
pathologist,  Prof.  M.  B.  Waite. 

The  necessity  and  value  of  putting  this  information  in  the 
hands  of  all  fruit  growers  in  Georgia  as  well  as  other  parts  of 
the  South,  has  made  it  seem  advisable  to  reprint  the  known  facts 
regarding  the  pear  blight  disease,  and  the  Geoi^a  State  Board 
of  Entomology  believes  this  subject  to  be  of  sufficient  importance 
to  justify  its  publication  as  a  bulletin  of  this  Department. 

We  are  indebted  to  Prof.  M.  B.  AVaite,  Assistant  Chief 
Division  of  Vegetable  Physiology  and  Patholog>%  of  the  United 
States  Department  of  Agriculture,  for  the  privilege  of  reprint- 
ing his  work  which  is  included  herewith  under  the  head  of, 
*' Cause  and  Prevention  of  Pear  Blight.'' 

Its  Occurrence  in  Oeorgia  in  1905. 

In  the  spring  of  1905  the  pear  blight  caused  an  unusual 
amount  of  injury  to  both  pear  and  apple  orchards  in  nearly 
all  sections  of  the  State.  In  some  localities  the  crop  was  entirely 
cut  off,  while  in  other  sections  from  50  to  75  per  cent  of  the 
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blooms  were  destroyed  by  the  blight  bacteria,  which  caused 
what  is  termed  ** blossom  blight/'  (This  form  of  blight  is  more 
fully  described  farther  on.)  The  writer  knows  of  one  case  in  par- 
ticular where  the  annual  income  from  a  certaizi  pear  orchard  has 
never  fallen  below  $2,000.00  until  this  year,  when  it  produced 
very  little  over  $100.00  worth  of  fruit.  Some  apple  orchards 
also  failed  for  the  first  time,  to  produce  a  good  crop  of  fruit. 
The  unusual  weather  conditions  that  prevailed  at  the  time  apples 
and  pears  were  blooming  were  perhaps  favorable  to  a  great 
increase  of  pear  blight,  while  at  the  same  time  the  cold  weather 
caused  the  death  of  a  certain  per  cent  of  the  opening  blossoms. 
The  two  conditions  combined  were  undoubtedly  responsible  for 
the  failure  of  the  pear  and  apple  crops  in  certain  parts  of  the 
State,  particularly  in  North  Georgia,  but  in  most  parts  of  South 
Georgia  it  seems  safe  to  say  that  the  greater  part  of  the  injury 
was  caused  by  the  pear  blight  without  the  aid  of  cold  weather. 

The  fact  that  the  pear  blight  germ  enters  principally  through  the 
bloom — as  described  farther  on — and  that  last  spring's  cold 
weather  came  at  about  the  blooming  period,  was  the  cause  of 
misleading  many  growers  into  the  belief  that  the  cold  weather 
was  the  direct  cause  of  the  blight  disease,  and  that  without  this 
cold  weather  very  little  of  the  blight  would  have  occurred. 
This  inference,  however,  was  not  true,  except  perhaps  to  the 
extent  that  the  heavy  frosts  and  freezes  rendered  the  trees  more 
susceptible,  causing  a  condition  favorable  to  the  development  of 
the  blight  disease.  As  will  be  shown  farther  on,  however,  the 
blight  bacteria  are  spread  by  insects  principally,  and  the  blight 
cannot  therefore  be  directly  caused  by  cold  weather,  or  any  con- 
dition of  the  atmosphere. 

Pear  blight  was  by  no  means  confined  to  pear  trees  during 
the  past  season;  in  fact,  as  has  been  mentioned,  it  was  fully  as 
disastrous  to  apples  in  some  sections.  Many  apple  orchards  in 
North  land  Middle  Georgia  put  on  a  heavy  bloom  and  gave 
promise  of  an  excellent  crop.  At  about  the  time  when  the  petals 
should  have  fallen  a  heavy  frost  caused  some  injurj",  and  at 
about  the  same  time  the  blossoms  were  attacked  by  the  blight 
bacteria  with  a  result  that  the  majority  were  destroyed.  In 
gome  sections  that  the  writer  visited  the  entire  injury  was  su]>- 
posed  to  be  due  to  unseasonable  frosts  and  continued  cold 
weather,  thouj^h  a  careful  examination  showed  unmistakable 
evidence  of  the  blight  disease.  This  conclusion  was  in  part 
justified  by  the  fact  that  trees  without  bloom  did  not  show  dead 
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twigs,  whereas  on  other  trees  every  twig,  bearing  a  bloom,  was 
killed  back  from  two  to  ten  inches.  Cold  weather  might  well  be 
held  responsible  for  the  death  of  many  blooms  but  it  could 
hardly  be  expected  to  kill  the  twig  back  of  the  bloom. 

What  Can  Oeorgia  Orowers  do  to  Prevent  Fear  Blight? 

This  is  the  question  always  asked,  and  one  which  arises 
usually  after  the  damage — for  the  current  year  at  least — has  been 
done.  In  reply  to  such  questions  we  must  for  the  present 
refer  those  interested  to  the  latter  part  of  this  bulletin  in  which 
the  cause  of  pear  blight  is  outlined  together  with  remedial  sug- 
gestions. 

It  has  already  been  demonstrated  in  Georgia,  in  a  few  localities, 
that  pear  blight  can  be  reduced  or  prevented  to  a  great  extent. 
Orchards  which  have  received  proper  care  in  the  way  of  pruning 
and  judicious  cultivation  and  fertilization,  from  the  first  year 
after  being  planted  out,  have  been  practically  free  from  the 
pear  blight.  The  great  trouble  has  been,  and  will  continue  to  be, 
that  young  orchards  are  planted  in  the  vicinity  of  old  and  neg- 
lected orchards  in  which  the  blight  develops  each  year,  con- 
stituting veritable  incubating  points  for  the  development  of  the 
blight  bacteria,  which  under  favorable  conditions  are  spread  to 
orchards  which  would  otherwise  be  free.  Those  orchards  in 
which  very  little  blight  has  occurred  are  the  ones  which  are  more 
or  less  isolated  and  where  re-infection  from  other  orchards  is 
reduced  to  a  minimum.  Naturally  in  localities  where  the  orchards 
closely  adjoin  one  another  the  matter  of  blight  control  becomes 
difficult.  But  even  in  such  localities  a  systematic  and  thorough 
pruning  will  offer  protection  in  most  years.  There  may  be  years 
like  the  one  just  past  when  conditions  are  such  that  pear  and 
apple  orchards  will  be  seriously  affected  by  blossom  blight,  even 
though  the  trees  have  been  given  proper  attention.  The  difficulty 
in  obtaining  success  in  this  work  lies  in  getting  every  orchard  in 
each  section  properly  pruned. 

Proposed  Work  Against  Pear  Blight. 

The  value  of  the  pruning  method  for  controlling  pear  blight 
must  be  demonstrated  in  Georgia  before  it  can  be  expected  that 
all  growers  will  take  up  the  work.  For  the  purpose  of  deter- 
mining just  how  much  good  will  result  by  giving  pear  trees 
proper  pruning  for  a  number  of  years,  and  to  make  this  demon- 
stration in  such  a  way  that  pear  and  apple  growers  will  get  the 
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full  benefit  resulting  from  an  actual  illustration,  the  Georgia 
State  Board  of  Entomology  has  taken  the  supervision  of  the 
pruning  of  pear  orchards  in  a  few  representative  localities. 
Work  of  a  nature  similar  to  what  will  be  undertaken  by  this 
Department  has  been  conducted  quite  successfully  by  Prof.  M.  B. 
Waite  of  the  United  States  Department  of  Agriculture.  This 
work  has  been  carried  on  for  three  years  at  Cairo,  Ga.,  and  also 
at  a  point'  in  North  Georgia.  In  the  State  of  Maryland  orchards 
have  been  treated  in  a  like  manner  with  gratifying  results. 

By  a  special  arrangement,  whereby  this  Department  will  work 
in  co-operation  with  the  United  States  Department  of  Agricul- 
ture, the  orchard  at  Cairo,  Ga.,  will  be  under  the  superviaion  of 
a  member  of  the  Georgia  Department  of  Entomology.  Demon- 
stration work  will  also  be  carried  on  at  Smithville,  Ga.,  which  is 
now  one  of  the  large  pear  growing  sections  of  this  State,  and 
similar  pruning  experiments  will  be  undertaken  in  the  western 
and  northern  sections  of  Georgia.  It  is  the  intention  of  this 
Department  to  continue  the  work,  that  is  now  being  started  in 
each  section,  for  at  least  three  years.  In  the  meantime,  before 
the  work  is  discontinued,  all  pear  growers  who  are  interested  in 
the  result,  will  have  an  opportunity  of  visiting  and  inspecting 
the  work  as  it  progresses.  By  such  an  arrangement  it  is  hoped 
that  this  work  will  prove  to  be  of  peculiar  value  to  the  pear  and 
apple  growers  of  the  State. 
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THE  CAUSE  AND  PREVENTION  OF  PEAR 

BLIGHT. 


By  M.  B.  Waite. 


**  There  is  probably  no  disease  of  fruit  trees  so  thoroughly 
destructive  as  pear  blight,  or  fire  blight,  which  attacks  pears, 
apples,  and  other  pomaceous  fruits.  Some  diseases  may  be  more 
regular  in  their  annual  appearance,  and  more  persistent  in  their 
attacks  on  the  fruits  mentioned,  but  when  it  does  appear,  pear 
blight  heads  the  list  of  disastrous  maladies.  Again,  no  disease 
has  so  completely  baffled  all  attempts  to  find  a  satisfactory 
remedy,  and,  notwithstanding  the  great  progress  made  within  the  . 
last  ten  years  in  the  treatment  of  plant  diseases  by  spraying  and 
otherwise,  pear  blight  has  until  recently  continued  its  depreda- 
tions unchecked.  It  is  now  known,  however,  that  the  disease 
can  be  checked  by  simply  cutting  out  the  affected  parts.  This 
was  one  of  the  first  methods  tried  in  endeavoring  to  combat  the 
disease,  but  came  to  be  generally  regarded  as  worthless.  The 
remedy  which  will  be  discussed  in  this  paper  is,  in  a  general 
way,  so  similar  to  the  old  one  that  at  first  it  may  be  diflBcult  to 
see  that  anything  new  has  been  discovered.  In  the  process  now 
proposed,  however,  there  are  three  vital  improvements,  namely, 
the  thoroughness  and  completeness  with  which  the  work  is 
carried  out,  the  time  when  the  cutting  should  be  done,  and  a 
thorough  knowledge  of  the  disease  so  as  to  know  how  to  cut. 

The  method  of  holding  the  blight  in  check  was  discovered 
through  a  careful  scientific  investigation  of  the  life  history  of  the 
microbe  which  causes  it.  The  investigations  were  carried  on  in 
the  field  and  laboratory,  and  extended  over  several  years.  In 
the  short  account  which  follows  no  attempt  will  be  made  to 
enter  into  the  details  of  the  work,  nor  to  introduce  all  the 
evidence  to  prove  the  various  statements,  but  simply  to  give  such 
points  as  will  enable  the  reader  to  intelligently  earrv'  out  the 
method  advocated. 

WHAT    IS    PEAR    BLIGHT  f 

Pear  blight  may  be  defined  as  a  contagious  bacterial  disease  of 
the  pear  and  allied  fruit  trees.  It  attacks  and  rapidly  kills  the 
blossoms,  young  fruits,  and  new  twig  growth,  land  runs  down 
in  the  living  bark  to  the  larger  limbs,  and  thence  to  the  trunk. 
While  the  bacteria  themselves  rarely  kill  the  leaves,  at  most  only 
occasionally  attacking  the  stems  and  midribs  of  the  youngest  ones, 
all  the  foliage  on  the  blighted  branches  must  of  course  eventually 
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die.    The  leaves  usually  succumb  in  from  one  to  two  weeks  after 
the  branch  on  which  they  grow  is  killed,  but  remain  attached,  and 
are  the  most  striking  and  prominent  feature  of  the  disease. 
(See  Pig.  1.) 

The  most  important  parts  of  the  tree  killed  by  the  blight  are 
the  inner  bark  and  cambium  layer  of  the  limbs  and  trunk.  Of 
course,  when  the  bark  of  a  limb  is  killed,  the  whole  limb  soon 
dies,  but  where  the  limb  is  simply  girdled  by  the  disease,  it  may 
send  out  leaves  again  the  next  season  and  then  die.  All  parts  of  the 
tree  below  the  point  reached  by  the  blight  are  healthy,  no  more 
injury  resulting  to  the  unaflfected  parts  of  the  tree  than  if  the 
blighted  parts  had  been  killed  by  fire  or  girdling. 

Blight  varies  greatly  in  severity  and  in  the  manner  in  which 
it  attacks  the  tree.  Sometimes  it  attacks  only  the  blossom  clusters 
or  perhaps  only  the  young  tips  of  the  growing  twigs ;  sometimes 
it  runs  down  the  main  branches  and  trunk ;  and  again  it  extends 
down  only  a  few  inches  from  the  point  of  attack.  The  sudden 
collapse  of  the  foliage  on  blighted  branches  has  led  many  to 
believe  that  the  disease  progresses  more  rapidly  than  it  really 
does.  It  rarely  extends  farther  than  2  or  3  inches  from  the  point 
of  attack  in  one  day,  but  occasionally  reaches  as  much  as  1  foot. 

It  is  an  easy  matter  to  determine  when  the  disease  has  expended 
itself  on  any  limb  or  tree.  When  it  is  still  progressing,  the  dis- 
colored, blighted  portion  blends  oflf  gradually  into  the  normal 
bark,  but  when  it  has  stopped  there  is  a  sharp  line  of  demar- 
cation between  the  diseased  and  healthy  portions. 

CAUSE  OP  THE  DISEASE. 

Pear  blight  is  caused  by  a  very  minute  microbe  of  the  class 
bacteria.  This  microbe  was  discovered  by  Prof.  T.  J.  Burrill,  in 
1879,  and  is  known  to  science  as  Bacillus  amylovorus.  The  fol- 
lowing are  the  principal  proofs  that  it  causes  the  disease:  (1) 
The  microbes  are  found  in  immense  numbers  in  freshly  blighted 
twigs;  (2)  they  can  be  taken  from  the  affected  tree  and  cultivated 
in  pure  cultures,  and  in  this  way  can  be  kept  for  months  at  a 
time;  (3)  by  inoculating  a  suitable  healthy  tree  with  these 
cultures  the  disease  is  produced;  (4)  in  a  tree  so  inoculated  the 
microbes  are  again  found  in  abundance. 

LIFE  HISTORY  OP  THE  MICROBE. 

Blight  first  appears  in  spring  on  the  blossoms.  About  the  time 
the  tree  is  going  out  of  blossom  certain  flower  clusters  turn  black 
and  dry  up  as  if  killed  by  frost.    This  blighting  of  blossoms,  or 

114 


Digitized  by 


Google 


Fio.l.    PEAR  TREE  SHOWING  LIMBS  KILLED  BY  PEAR  BLIGHT.    (NoTUKTiih  LiMiir. 

ON  Wmcu  Leaveh  ake  Ci'hi.ei)  am»  Dhoopino.) 

Photograph  taken  May  29,  1H05,  Siimmervillc,  (in.     Photo  by  R.  I.  Smith. 
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Fig.  2.    KIEKFER  PEAR  ORCHARD,  FOUR  YEAR8  OLD.  Showino   Vase   FoRJi  op  Pritnisu 

PUAC'TICKU  BY  M.  B.  WaITK. 

(From  Year  Book,  Dopt.  of  Agr.,  IflOO.) 


Fio  8.    MANNING  PKAR  ORCHARD,  Showino  Pyramidal  Form  ok  Primno. 
Fnun  Year  Book,  D<'pt.  of  Ak«*..  IWIO. 


117 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


blossom  blight,  as  it  is  called,  is  one  of  the  most  serious  features 
of  pear  blight.  One  of  the  most  remarkable  things  about  this 
disease  is  the  rapidity  with  which  it  spreads  through  an  orchard 
at  blooming  time.  This  peculiarity  has  thrown  much  light  on 
the  way  the  microbes  travel  about,  which  they  do  quite  readily, 
notwithstanding  the  fact  that  they  are  surrounded  and  held 
together  and  to  the  tree  by  sticky  and  gummy  substances.  They 
are  able  to  live  and  multiply  in  the  nectar  of  the  blossom,  from 
whence  they  are  carried  away  by  bees  and  other  insects,  which 
visit  the  blossoms  in  great  numbers  for  the  honey  and  pollen. 
If  a  few  early  blossoms  lare  infected,  the  insects  will  scatter  the 
disease  from  flower  to  flower  and  from  tree  to  tree  until  it 
becomes  an  epidemic  in  the  orchard.  We  shall  see  later  how  the 
first  blossoms  are  infected.  From  the  blossoms  the  disease  may 
extend  downward  into  the  branches  or  run  in  from  lateral  fruit 
spurs  so  as  to  do  a  lai^e  amount  of  damage  by  girdling  the  limbs. 
Another  way  in  which  the  blight  gains  entrance  is  through  the 
tips  of  growing  shoots.  In  the  nursery,  when  trees  are  not 
flowering,  this  is  the  usual  mode  of  infection.  This  is  often 
called  twig  blight,  a  good  term  to  distinguish  it  from  blossom 
blight,  provided  it  is  understood  that  they  are  simply  different 
modes  of  attack  of  the  same  disease. 

CONDITIONS  AFFECTING  THE  DISEASE. 

The  severity  of  the  attacks,  that  is,  the  distance  which  the 
blight  extends  down  the  branches,  depends  on  a  number  of 
different  conditions,  some  of  which  are  under  the  control  of  the 
grower.  It  is  well  known,  however,  that  the  pear  and  quince  are 
usually  attacked  oftener  than  the  apple.  Some  varieties  of  pears, 
like  Duchess  and  Keiffer,  resist  the  disease  much  better  than 
others,  such  as  Bartlett  and  Clapps  Favorite.  It  may  be  stated 
in  a  general  way  that  the  trees  most  severely  injured  by  the 
blight  are  those  which  are  healthy,  vigorous,  well  cultivated  and 
well  fed,  or,  in  other  words,  those  that  are  making  rapid  growth 
of  new,  soft  tissues.  Climatic  conditions  greatly  influence  the 
disease,  warm  and  moist  weather,  with  frequent  showers,  favor- 
ing it ;  dry,  cool,  and  sunny  weather  hindering  it ;  and  very  dry 
weather  soon  checking  it  entirely. 

The  pear  blight  microbe  is  a  very  delicate  organism  and  can 
not  withstand  drying  for  any  length  of  time.  In  the  blighted 
twigs  exposed  to  ordinary  weather  it  dries  out  in  a  week  or 
two  and  dies.  It  causes  the  greater  part  of  the  damage  in  the 
month  or  two  following  blossom  time,  but  twig  blight  may  be 
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prevalent  at  any  time  through  the  summer  when  new  growth  is 
coming  out.  In  the  nursery  severe  attacks  often  occur  through 
the  summer.  In  the  majority  of  cases,  however,  the  disease  stops 
by  the  close  of  the  growing  season.  At  that  time  the  line  of 
separation  between  the  live  and  dead  wood  is  quite  marked,  and 
probably  not  one  case  in  several  hundred  would  be  found  where 
the  diseased  wood  blends  off  into  the  healthy  parts  and  the 
blight  is  still  in  active  progress.  In  the  old,  dried  bark,  where 
the  disease  has  stopped,  the  microbes  have  all  died  and  dis- 
appeared. 

It  has  been  claimed  that  the  blight  microbe  lives  over  winter  in 
the  soil,  and  for  a  long  time  the  writer  supposed  this  to  be  the  case ; 
but  after  careful  investigation  the  idea  was  abandoned,  for  in 
no  instance  could  it  be  found  there.  Unless  the  microbes  keep 
on  multiplying  and  extending  in  the  tree,  they  soon  die  out. 
This  is  a  very  important  point,  for  it  affords  opportunity  to 
strike  the  enemy  at  'a  disadvantage.  In  certain  cases  the  blight 
keeps  up  a  sort  of  slow  battle  with  the  tree  through  the  summer, 
so  that  at  the  close  of  the  season,  when  the  tree  goes  into  a 
dormant  condition,  active  blight  is  still  at  work  in  it.  This  is 
also  true  of  late  summer  and  autumn  infections.  In  these  cases 
the  blight  usually  continues  through  the  winter.  The  germs 
keep  alive  along  the  advancing  margin  of  the  blighted  area,  and, 
although  their  development  is  very  slow,  it  is  continuous.  Prob- 
ably the  individual  microbes  live  longer  in  winter.  At  any  rate, 
the  infected  bark  retains  its  moisture  longer,  and  generally  the 
dead  bark  contains  living  microbes  during  a  much  longer  period 
than  it  does  in  siunmer.  It  has  already  been  found  that  this 
microbe  stands  the  cold  well.  Even  when  grown  in  broth  in  a 
warm  room  they  may  be  frozen  or  placed  in  a  temperature  of  0** 
P.  and  not  suffer. 

When  root  pressure  begins  in  early  spring  the  trees  are  gorged 
with  sap.  Under  these  favorable  conditions  the  microbes  which 
have  lived  over  winter  start  anew  and  extend  into  new  bark. 
The  new  blight  which  has  developed  in  winter  and  spring  is 
easily  recognized  by  the  moist  and  fresh  appearance  of  the 
blighted  bark,  as  contrasted  with  the  old,  dead,  and  dry  bark  of 
the  previous  summer.  The  warm  and  moist  weather  which 
usually  brings  out  the  blossoms  is  particularly  favorable  to  the 
development  of  the  disease.  At  this  time  it  spreads  rapidly,  and 
the  gum  is  exuded  copiously  from  various  points  in  the  bark  and 
runs  down  the  tree  in  a  long  line.     Bees,  wasps,  and  flies  are 
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attracted  to  this  gum  and  undoubtedly  carry  the  microbes  to  the 
blossoms.  From  these  first  flowers  it  is  carried  to  others,  and  so  on 
till  the  blossoms  are  all  killed  or  until  the  close  of  the  blooming 
period.  Even  after  the  blooming  period  it  is  almost  certain  that 
insects  accidentally  carry  the  blight  to  the  young  tips  and  so  are 
instrumental  in  causing  twig  blight  also.  The  key  to  the  whole 
situation  is  found  in  those  cases  of  active  blight,  (comparatively 
few),  which  hold  over  winter.  If  they  can  be  found  and  de- 
stroyed, the  pear-blight  question  will  be  solved,  for  the  reason  that 
without  the  microbes  there  can  be  no  blight,  no  matter  how  favor- 
able the  conditions  may  be  for  it;  to  use  a  common  expression, 
there  will  be  none  left  for  seed. 

TREATMENT   FOR   PEAR   BLIGHT. 

The  treatment  for  pear  blight  may  be  classed  under  two 
general  heads:  (1)  Methods  which  aim  to  put  the  tree  in  a  con- 
dition to  resist  blight  or  to  render  it  less  liable  to  the  disease ;  and 
(2)  methods  for  exterminating  the  microbe  itself,  which  is  of 
first  importance,  for,  if  carried  out  fully,  there  can  be  no  blight. 
The  methods  under  the  first  head  must  unfortunately  be  directed 
more  or  less  to  checking  the  growth  of  the  tree,  and  therefore  are 
undesirable  except  in  cases  where  it  is  thought  that  the  blight  will 
eventually  get  beyond  control  in  the  orchard.  Under  the  head 
of  cultural  methods  which  favor  or  hinder  pear  blight,  as  the 
ease  may  be,  the  following  are  the  most  important. 

Pnuiing. — ^Pruning  in  winter  time,  or  when  the  tree  is  dor- 
mant, tends  to  make  it  grow  and  form  a  great  deal  of  new  wood, 
and  on  that  account  it  favors  pear  blight.  Withholding  the 
pruning  knife,  therefore,  may  not  otherwise  be  best  for  the  tree, 
but  it  will  reduce  to  some  extent  its  tendency  to  blight. 

Fertilizing. — The  better  a  tree  is  fed  the  worse  it  will  fare 
when  attacked  by  blight.  Trees  highly  manured  with  barnyard 
manures  and  other  nitrogenous  fertilizers  are  especially  liable  to 
the  disease.  Overstimulation  with  fertilizers  is  to  be  avoided, 
especially  if  the  soil  is  already  well  supplied. 

Cultivation, — The  same  remarks  apply  here  as  in  the  case  of 
fertilizing.  A  well-cultivated  tree  is  more  inclined  to  blight  than 
one  growing  on  sod  or  untilled  land,  although  the  latter  often  do 
blight  badly.  Generally  good  tillage  every  year  is  necessary  for 
the  full  development  of  the  pear  and  quince  trees,  and  it  is  more 
or  less  so  for  the  apple  in  many  parts  of  the  country;  but  the 
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thrift  that  makes  a  tree  bear  good  fruit  also  makes  it  susceptible 
to  blight.  Check  the  tree  by  withholding  tillage,  so  that  it  makes 
a  short  growth  and  bears  small  fruit,  and  it  will  be  in  better 
condition  to  withstand  blight  than  it  would  were  it  cultivated. 
In  cases  where  thrifty  orchards  are  attacked  by  blight  and 
threatened  with  destruction,  it  may  often  be  desirable  to  plow 
them  once  in  the  spring  and  harrow  soon  after  the  plowing,  to 
plow  them  only,  or  to  entirely  withhold  cultivation  for  a  year, 
mowing  the  weeds  and  grass  or  pasturing  with  sheep.  A  good 
way  is  to  plow  the  middle  of  the  space  between  the  rows,  leaving 
half  the  ground  untouched. 

Irrigation. — In  irrigated  orchards  the  grower  has  the  advan- 
tage of  having  control  of  the  water  supply.  When  such  orchards 
are  attacked,  the  proper  thing  to  do  is  to  withhold  the  water 
supply  or  reduce  it  to  the  minimum.  Only  enough  should  be 
supplied  to  keep  the  leaves  green  and  the  wood  from  shriveling. 

Extermination  of  the  blight  microbe. — ^We  now  come  to  the 
only  really  satisfactory  method  of  controlling  pear  blight — that 
is,  exterminating  the  microbe  which  causes  it,  by  cutting  out  an<i 
burning  every  particle  of  blight  when  the  trees  are  dormant. 
Not  a  single  case  of  active  blight  should  be  allowed  to  survive 
the  winter  in  the  orchard  or  within  a  half  mile  or  so  from  it. 
Every  tree  of  the  pome  family,  including  the  apple,  pear,  quince, 
Siberian  crab  apple,  wild  crab  apple,  the  mountain  ash,  service 
berry,  and  all  the  species  of  Crataegus,  or  hawthorns,  should  be 
examined  for  this  purpose,  the  blight  being  the  same  in  all.  Tho 
orchardist  should  not  stop  short  of  absolute  destruction  of  every 
case,  for  a  few  overlooked  may  go  a  long  way  toward  undoing  his 
work.  Cutting  out  the  blight  may  be  done  at  any  time  in  the 
winter  or  spring  up  to  the  period  when  growth  begins.  The  best 
time,  however,  is  undoubtedly  in  the  fall,  when  the  foliage  is  still 
on  the  trees  and  the  contrast  between  that  on  the  blighted  and 
that  on  the  healthy  limbs  is  so  great  that  it  is  an  easy 
matter  to  find  all  the  blight.  It  is  important  to  cut  out 
blight  whenever  it  is  found,  even  in  the  growing  season. 
At  that  time  of  the  year,  however,  it  can  not  be 
hoped  to  make  much  headway  against  the  disease, 
as  new  cases  constantly  occur  which  are  not  sufficiently  developed 
to  be  seen  when  the  cutting  is  done.  In  orchards  where  there 
are  only  a  few  trees,  and  the  owner  has  sufficient  time  to  go  over 
them  daily,  he  will  be  able  to  save  some  which  would  otherwise 
be  lost.  However,  when  the  trees  stop  forming  new  wood,  the 
campaign  should  begin  in  earnest. 
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In  cutting  out  the  blight,  great  care  must  always  be  taken 
to  cut  on  the  healthy  wood  well  below  the  lowest  point  dis- 
colored by  the  disease.  It  is  usually  safer  to  cut  at  least  a 
foot  or  more  on  apparently  sound  wood,  although  by  carefully 
studying  the  case  it  may  not  be  necessary  to  go  so  far  below. 

An  important  matter  in  cutting  out  the  blight  is  to  carry  along 
some  disinfecting  solution  with  which  to  sterilize  the  knife  or 
other  tools  used.  For  this  purpose  any  one  of  the  following 
solutions  may  be  used :  Mercuric  chloride,  or  corrosive  sublimate, 
1  part  to  1,000  parts  water ;  5  per  cent  carbolic-acid  solution ;  or, 
a  solution  of  chloride  of  lime.  The  first  may  be  best  prepared  by 
purchasing  tablets  of  a  definite  amount  at  a  drug  store.  These 
tablets  can  be  kept  in  a  small  bottle,  and  a  pint  or  quart  bottle 
tilled  with  water  and  one  of  the  tablets  added.  Upon  concluding, 
work  the  bottle  should  be  emptied  to  avoid  the  danger  of  poison- 
ing children  or  unsuspecting  persons.  By  this  means  the  danger 
of  using  this  deadly  poison  may  be  avoided.  Carbolic-acid 
solution  may  be  prepared  by  simply  adding  a  tablespoonful  or 
more  to  a  bottle  of  water  and  shaking  it  up.  The  saturated 
solution,  which  contains  about  5  per  cent  of  carbolic  acid,  is  the 
proper  strength  to  use.  A  solution  of  chloride  of  lime  will 
answer  about  the  same  purpose  and  is  made  by  adding  20  parts 
of  water  to  1  part  of  the  commercial  chloride  of  lime,  shaking 
it  up  and  pouring  off  the  clear  liquid.  This  is  only  fit  for  use 
while  fresh.  Any  of  these  solutions  can  be  carried  by  the 
operator,  and  a  strip  of  cloth  a  yard  or  so  in  length  should  be 
fastened  to  the  clothing,  leaving  one  end  hanging  free.  When 
cutting  into  active  blight,  the  ends  of  the  cloth  may  be  kept 
saturated  with  the  disinfectant  and  the  knife  sterilized 
by  wiping  before  using  it  on  the  sound  wood.  It  is  also 
better  to  wipe  off  the  wound  on  the  sound  wood  with 
the  saturated  cloth,  otherwise  there  will  be  danger  of 
lcavi7ig  the  blight  germs  on  the  cut  surface  and  merely 
starting  the  blight  over  again.  A  knife  used  to  cut  into  blight- 
ing tissue  becomes  subsequently  a  veritable  inoculating  instru- 
ment, and  should  always  be  sterilized  before  using  on  healthy 
tissues.* 

Of  course,  the  greater  part  of  the  blight  can  be  taken  out  the 
first  time  the  trees  are  gone  over.    If  this  be  in  midsummer,  the 


♦Paraeraph  extracted  from  article  by  M.  B.  Waite,  m    Yearbook  Department  of  Jftri- 
Cttf/ure,  1900. 
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trees  should  all  be  again  carefully  inspected  in  the  autumn,  just 
before  the  leaves  shed,  so  as  to  get  every  case  that  can  be  seen  «t 
that  time.  After  this  a  careful  watch  should  be  kept  on  the  trees, 
and  at  least  one  more  careful  inspection  given  in  spring  before 
the  blossoms  open.  It  would  doubtless  be  well  to  look  the  trees 
over  several  times  during  the  winter  to  be  certain  that  the  blight 
is  completely  exterminated.  In  order  to  do  the  inspecting 
thoroughly  it  is  necessary  to  go  from  tree  to  tree  down  the  row, 
or  in  case  of  large  trees  to  walk  up  one  side  of  the  row  and  down 
the  other,  as  in  simply  walking  through  the  orchard  it  is  impos- 
sible to  be  certain  that  every  case  of  blight  has  been  cut  out. 

The  above  line  of  treatment  will  be  even  more  eflScacious  in 
keeping  unaffected  orchards  free  from  the  blight.  A  careful 
inspection  of  all  pomaceous  trees  should  be  made  two  or  three 
times  during  the  simimer  and  a  sharp  lookout  kept  for  the  first 
appearance  of  the  blight.  It  usually  takes  two  or  three  years  for 
the  disease  in  an  orchard  to  develop  into  a  serious  epidemic,  but 
the  early  removal  of  the  first  cases  will  prevent  this  and  save  a 
great  deal  of  labor  later  and  many  valuable  trees. 

In  doing  this  work  it  must  be  remembered  that  success  can  be 
attained  only  by  the  most  careful  and  rigid  attention  to  details. 
Watch  and  study  the  trees,  and  there  is  no  question  that  the 
time  thus  spent  will  be  amply  repaid." 
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LEAF  BLIGHT  OF  PEAR  AND  QUINCE* 

By  R.  I,  Smith. 


In  connection  with  the  discussion  of  the  true  pear  blight  it 
stems  desirable  to  mention  the  leaf  bligrht  which  is  entirely  dis- 
tinct from  the  former .  disease.  Leaf  blight  is  caused  by  the 
fungus  Entomosporium  macidatum,  while  the  true  pear  blight 
is  caused  by  a  bacteria  or  germ.  Pear  twigs  attacked  by  true 
pear  blight  show  curled  and  blackened  leaves — this  feature  being 
very  prominent,  (see  Fig.  1) — but  usually  the  leaves  themselves 
are  not  killed  by  the  pear  blight  disease,  but  die  as  a  necessary 
consequence,  following  the  death  of  the  twig  to  which  they  are 
attached. 

Leaf  blight  is  one  of  the  most  serious  diseases  of  the  pear,  and 
is  also  frequently  abundant  on  the  quince.  The  blight  first 
develops  soon  after  the  leaves  become  fully  expanded  in  spring, 
appearing  first  as  minute  reddish  spots  on  the  upper  surface  of 
the  leaves;  these  spots  soon  enlarge  and  penetrate  to  the  lower 
surface  of  the  leaves.  As  they  increase  in  size  and  numbers  con- 
siderable areas  of  the  leaves  may  become  involved  by  the  fungus 
itself  while  the  areas  in  between  the  spots  become  greatly  weaken- 
ed. The  reddish  spots  soon  change  to  a  deep  brown  with  dark 
center,  finally  becoming  nearly  black.  With  a  magnifying  glass 
minute  black  dots  may  be  discovered  in  the  center  of  the  spots, 
these  dots  being  the  fruit  or  spores  of  the  fungus.  When  leaves 
are  badly  affected  it  results  in  severe  shedding,  so  that  the  pear 
trees  often  appear  as  bare  in  mid-summer  as  they  normally  would 
in  winter.  Almost  complete  defoliation  is  frequently  encountered 
in  the  pear  orchards  in  South  Georgia.  This  of  course  results  in 
great  injury  to  the  trees  which  are  prevented  from  storing  up 
materials  of  growth  necessary  for  their  continued  health  and 
development. 

Unfortunately  leaf  blight  is  by  no  means  confined  to  the  leaves 
but  appears  on  both  twigs  and  fruit.  The  former  are  attacked 
much  the  same  as  the  leaves.  The  fruit  first  becomes  covered  with 
reddish  pimples,  soon  changing  to  nearly  black,  while  the  diseased 
tissue  begins  to  crack  in  such  a  manner  as  to  ruin  the  fruit.  Even 
when  pears  attain  full  size,  the  cracking  may  be  so  severe  that  the 
fruit  will  be  unsalable. 

Hot,  dry  weather  seems  to  be  favorable  to  an  increase  of  pear 
leaf  blight,  though  the  disease  is  liable  to  develop  almost  every 
season.  When  young  tender  leaves  are  attacked  the  result  is  that 
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they  become  curled,  due  to  a  contraction  of  the  diseased  areas. 
Full  grown  leaves  usually  retain  their  shape  even  when  com- 
pletely covered  by  black  spots. 

One  result  of  severe  defoliation  is  that  pear  trees  are  forced 
into  a  second  growth  if  weather  conditions  are  at  all  favorable, 
and  frequently  the  second  growth  of  leaves  are  attacked  and 
destroyed  by  the  fungus.  This  lack  df  foliage  in  middle  and 
late  summer  is  almost  sure  to  induce  many  fruit  buds  to  open 
late  in  the  fall,  thereby  decreasing  the  chances  for  a  crop  the 
following  year.  Pear  orchards  in  South  Georgia  are  sometimes 
white  with  bloom  during  the  latter  part  of  October,  and  not 
infrequently  small  fruit  is  developed. 

Eemedy  for  the  Leaf  Blight. 

Experiments  have  shown  that  the  leaf  blight  is  readily  con- 
trolled by  the  proper  use  of  Bordeaux  mixture.  Early  spraying, 
before  the  leaf  buds  expand,  is  not  necessary  in  controlling  this 
disease,  though  for  many  other  troubles  the  early  spraying  is 
advisable.  One  thorough  spraying  with  Bordeaux  as  soon  as  the 
trees  are  in  full  foliage — about  two  to  four  weeks  after  the  blos- 
soms fall,  according  to  M.  B.  Waite,*  and  a  second  application 
two  weeks  later,  is  usually  sufficient  to  control  the  disease  for  the 
season.  On  rapidly  growing  nursery  stock  it  is  often  necessary  to 
spray  five  and  six  times  to  keep  the  new  foliage  covered  as  fast 
as  it  appears.  For  adult  pear  trees  Bordeaux  mixture  at  the  rate 
of  4  pounds  of  blue  stone  (copper  sulphate),  to  6  pounds  lime  in 
50  gallons  of  water  should  be  the  strength  employed.  For 
nursery  stock  it  would  be  well  to  use  a  weaker  strength. 


1 


*  Yearbook,  Department  0/ Agriculture,  19C0,  p.  889. 
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SPRAYING  TO  PREVENT  OR  SUPPRESS 
INSiECTS  AND  PLANT  DISEASES. 


IntroductioiL 


The  wonderful  increase  in  recent  years  in  the  use  of  insecti- 
cides and  fungicides  for  the  control  of  insects  and  diseases  af- 
fecting fruit  trees  and  plants  of  all  varieties,  cannot  better  be 
appreciated  than  by  observing  the  many  materials  now  on  the 
market  for  these  purposes.  Some  of  the  manufactured  products 
advertised  as  sure  insect  destroyers,  and  preventives  or  cures 
for  fungous  diseases,  possess  real  merit,  and  may  be  accepted 
by  fruit-growers  and  others  who  need  to  spray  trees  or  plants. 
Still  it  is  true  that  practically  all  insects  and  fungous  diseases, 
which  submit  to  treatment,  may  be  controlled  by  some  home-made 
mixture,  which  is  both  cheap  and  reliable.  The  question  of  sim- 
plicity in  preparation  may  affect  the  above  statement;  for  in- 
stance, Bowker's  Disparene  is  simply  arsenate  of  lead  which  can 
be  made  at  home  much  cheaper  than  the  manufacturers  can  afford 
to  sell  the  same  material.  Even  so,  many  people  prefer  to  pay  the 
extra  cost  to  save  the  trouble  of  purchasing  separately  the  neces- 
sary ingredients,  and  making  the  combination  themselves.  The 
manufacturers  product  needs  only  to  be  diluted  with  cold  water 
when  it  becomes  ready  to  use  without  further  preparation. 

Many  patent  preparations  for  killing  the  San  Jose  scale  have 
come  out  in  recent  years.  Some  have  proved  beneficial  to  a 
certain  extent  while  others  have  turned  out  to  be  absolutely 
worthless.  A  few  recent  manufactured  products  have  been  used 
in  some  states  against  the  San  Jose  scale  and  given  results  e(iual 
to  those   obtained   by  spraying  with  Lime-sulphur-salt   wash. 
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The  fact  remains,  however,  that  nothing  has  been  used  in  Georgia 
(to  the  writer's  knowledge)  which  is  as  cheap,  even  if  effective, 
against  scale,  as  the  standard  Lime-sulphur  wash. 

The  writer  does  not  wish  to  be  understood  as  standing  out 
against  patent  insecticides,  provided  they  possess  true  merit,  but 
he  does  wish  to  impress  the  reader  with  the  idea  that  the  home- 
made insecticides  and  fungicides  are  usually  cheaper  and  often 
more  effective  than  the  so-called  patent  preparations. 

It  will  be  the  purpose  of  this  bulletin  to  mention  all  the  stand- 
ard insecticides  and  fungicides  of  present  importance,  but  not  to 
give  space  to — at  least  more  than  a  mere  mention — those  prepara- 
tions which  are  seldom  if  ever  used  in  ordinary  practice. 

There  is  at  present  in  Georgia  a  need  of  more  knowledge  con- 
cerning the  preparation  of  the  common  spray  solutions.  Bor- 
deaux mixture  for  instance  is  now  made  in  various  ways  and  by 
varying  formulae,  while  in  fact  proper  Bordeaux  is  made  by  one 
certain  process  only,  and  the  formula  adjusted  to  suit  the  nature 
of  the  plant  to  which  it  will  be  applied. 

The  spray  calendar  has  been  given  careful  attention  and  while 
by  no  means  perfect,  it  will  show  about  the  treatment  required 
for  control  of  insects  and  fungous  diseases  of  certain  plants. 

Seasons  for  Spraying. 

Under  this  head  very  little  need  be  said.  The  necessity  for 
spraying  to  control  or  prevent  the  various  insects  and  plant 
diseases,  is  seen  on  every  side.  The  San  Jose  scale  in  Georgia 
six  or  seven  years  ago  gave  promise  of  destroying  the  peach  in- 
dustry. The  use  of  certain  spray  solutions  has  now  demonstrated 
without  doubt  that  the  pest  can  be  largely  controlled.  Even 
now  in  a  few  localities  where  fruit  growers  have  been  slow  to 
adopt  the  improved  spraying  methods,  the  San  Jose  scale  is  con- 
sidered almost  sure  death  to  the  infested  trees.  Fortimately 
there  are  not  many  such  places  in  Georgia.  There  should  not, 
and  would  not,  be  any  such  if  the  remedial  methods  now  recom- 
mended would  be  adopted  by  all  fruit  growers. 

Spraying  operations  for  the  destruction  of  insects,  and  spray- 
ings directed  against  fungous  diseases  are  often  quite  different. 
Insects  must  in  most  cases  be  killed  by  spraying  or  some  other 
process  when  they  first  appear,  while  to  control  certain  fimgous 
diseases  the  spraying  must  be  done  before  the  true  disease  is 
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apparent.  The  cause  of  the  disease — as  described  farther  on — 
must  of  course  be  actually  present,  or  at  least  close  at  hand ;  hence 
si)raying  to  control  fungi  is  often  a  real  preventive  and  amounts 
to  an  insurance.  It  may  sometimes  be  done  when  not  necessary, 
that  is,  when  certain  unforeseen  weather  conditions  perhaps  pre- 
vent the  expected  disease  from  developing.  This  is  unavoidable, 
however,  for  to  wait  and  see  if  the  disease  would  appear  might 
in  certain  cases  prove  disastrous  to  the  tree  or  plant  in  question. 

As  stated  above,  most  insects  may  be  fought  when  they  appear. 
In  certain  cases,  even  with  insects,  it  is  advisable  to  provide  some 
insurance  against  their  attack  on  certain  crops,  such  as  cucumbers 
and  cantaloupes,  which  may  be  sprayed  with  Bordeaux  mixture 
as  a  repellent  against  cucumber  beetles  and  flea  beetles  for 
example. 

It  ought  to  be  understood  that  there  should  always  be  a  reason 
for  spraying  before  such  work  is  undertaken.  Fungous  diseases, 
such  as  apple  scab,  peach  leaf  curl,  and  pear  leaf  blight,  may  be 
expected  to  appear  this  year  if  they  were  present  last  year.  Fun- 
gicides must  therefore  be  applied  as  a  preventive. 

Insects  like  plant  lice,  caterpillars  and  scale  insects  may  be 
destroyed  by  spraying  after  they  have  appeared;  but  with  the 
apple  codling  moth,  however,  it  is  different.  Poison  spray  must 
be  applied  just  after  the  blossoms  fall,  even  though  the  apple 
grower  has  not  seen  the  insect  which  he  aims  to  kill. 

It  is  evident  therefore  that  no  rules  for  spraying  can  be  laid 
down,  which  do  not  depend  on  the  fruit-grower  or  farmer  to  de- 
termine what  pests  he  has  to  combat.  Each  crop  must  be 
watched  and  studied  to  determine  what  spraying  is  necessary. 
Wherever  it  is  found  that  some  fungous  disease  is  bad  one  year  it 
serves  to  show  what  must  be  done  to  prevent  a  recurrence  of  the 
trouble. 

A  study  of  bulletins  dealing  with  insects  and  plant  diseases, 
and  the  accounts  of  all  such  in  the  better  horticultural  papers, 
will  serve  to  teach  the  uninitiated  how  to  look  for  the  troubles — 
and  hence  the  reason — why  spraying  is  necessary. 

Insects  of  Two  Classes. 

In  order  to  understand  the  reason  why  a  certain  insecticide, 
kerosene  emulsion  for  instance,  is  used  to  destroy  plant  lice,  and 
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why  Paris  green  is  recommended  against  the  cabbage  worm,  it  is 
necessary  to  note  the  difference  in  the  two  insects. 

Kerosene  emulsion  is  a  substance  that  will  kill  a  soft-bodied 
insect  by  contact,  and  the  adult  plant  lice  can  be  killed  by  gray- 
ing only  in  this  way.  The  reason  for  this  is  that  plant  lice  feed 
by  sucking  the  plant  juices  by  means  of  a  slender  beak.  A 
poison  such  as  Paris  green  is  not  effective  against  this  insect,  but 
would  be  effective  against  the  cabbage  worm,  as  it  feeds  by 
actually  devouring  portions  of  the  cabbage  plant. 

Plant  lice  may  serve  as  an  example  of  the  class  of  insects  that 
derive  nourishment  by  puncturing  and  sucking  juices  from  the 
plants  attacked.  Insects  of  this  class  can  only  be  reached  by  some 
insecticide  which  has  a  penetrating,  corrosive,  caustic,  or  suf- 
focating property.  The  numerous  scale  insects  are  in  this  class, 
and  several  garden  insects  such  as,  squash  bug,  Harlequin  cab- 
bage bug,  and  tarnished  plant  bug,  also  feed  in  a  like  manner. 

Insects  which  devour  the  foliage,  or  any  part  of  the  plants, 
unless  very  soft  bodied  like  young  cabbage  bugs  and  rose  slugs, 
are  not  generally  fought  with  contact  poisons.  These  biting  in- 
sects are  destroyed  by  some  one  of  the  internal  poisons,  many  of 
which  are  composed  of  a  preparation  containing  arsenic  in  some 
form. 

Use  of  Insecticides. 

An  insecticide,  broadly  speaking,  is  any  substance  that  will 
kill  insects  in  one  way  or  another.  lender  the  short  discussion 
of  the  two  classes  of  insects  we  have  seen  that  there  are  the  biting 
and  the  sucking  insects. 

Insecticides  are  divided  into  two  classes,  and  sometimes  a 
third.  The  two  main  divisions  are:  Insecticides  which  act  as 
internal  poisons  for  biting  insects,  and  those  which  kill  by  contact, 
for  sucking  insects.  The  third  division  which  may  be  mentioned 
is  one  having  both  properties,  such  as  Hellebore,  which  is  gen- 
erally used  as  an  internal  poison,  but  also  kills  some  soft-bodied 
insects  by  contact. 

The  basis  of  nearly  all  internal  poisons  is  white  arsenic,  pre- 
pared in  many  ways  which  renders  it  fairly  safe  to  use  on  growing 
plants  without  danger  of  burning  the  foliage.  White  arsenic 
alone  contains  a  caustic  property  quite  injurious  to  foliage, 
but  when  made  into  pure  Paris  green  it  is  rendered  insoluble  and 
san  then  be  applied  to  plants  without  any  injurious  effects. 
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Insecticides,  generally  speaking,  are  not  effective  against 
fungous  diseases.  There  is  a  notable  exception,  however,  to  this 
rule,  and  one  that  every  one,  fruit  growers  particularly,  should 
understand.  This  exception  is  the  Lime-Sulphur-Salt  wash,  used 
against  the  San  Jose  scale.  It  has  been  proven  in  Georgia  that 
this  wash  applied  to  peach  trees  in  January  or  February  will  pre- 
vent the  peach  leaf  curl  disease  as  well  as  an  application  of 
Bordeaux  mixture.  Further  experiments  may  show  that  leaf 
curl  may  be  prevented  by  spraying  in  early  winter,  the  same  as 
is  sometimes  practiced  against  scale.  The  Lime-Sulphur-Salt 
wash  acts  on  the  San  Jose  scale,  and  all  scale  insects  mainly  by 
its  corrosive  effect,  and  partly  by  a  direct  or  immediate  penetrat- 
ing action.  The  combination  of  lime  and  sulphur  formed  by 
boiling  the  two  together,  makes  a  mixture  having  also  a  high 
fungicidal  value.  Hence  peach  trees  in  North  or  Middle  Georgia 
infested  with  San  Jose  scale,  and  liable  also  to  an  attack  of 
leaf  curl,  may  be  protected  by  applying  simply  the  Lime-Sulphur- 
Salt  wash  at  the  proper  time.  Another  example  of  a  spray 
solution  acting  a  double  purpose  is  seen  in  Bordeaux  mixture, 
which  is  often  applied  to  plants,  as  already  mentioned,  as  a 
repellent  for  certain  insects. 

The  above  remarks  are  intended  to  show  how  great  is  the  ad- 
vantage of  knowing  the  true  value  of  spraying  solutions  and  the 
different  uses  to  which  they  may  be  applied.  Insecticides  applied 
without  thought  of  the  purpose  for  which  they  are  intended  are 
often  wasted;  in  fact,  worse  than  wasted. 

In  short,  the  person  who  employs  insecticides  must  first  of  all 
determine  if  the  insect  to  be  destroyed  is  a  biting  or  sucking  form. 
Then  he  must  select  the  treatment  best  adapted  to  the  case. 

Fungi  and  Uses  of  Fungicides. 

A  fungicide  is  any  substance  that  will  kill  or  prevent  the 
growth  of  fungi.  Not  all  fungicides  can  be  used  with  safety  on 
growing  trees  or  plants.  A  fungicide,  then,  to  be  of  value,  must 
be  one  that  can  be  used  to  destroy  or  prevent  the  growth  of  fungi 
without  at  the  same  time  injuring  the  host  plant. 

A  brief  explanation  of  a  fungus  may  be  of  value  to  help  ex- 
plain the  use  of  fungicides.  The  word  fungus  is  applied  to  the 
low  forms  of  plant  life,  like  the  toad-stools,  mushrooms,  molds, 
mildews,  rusts,  smuts,  and  similar  organisms.    We  are  told  b; 
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eminent  botanists  that  a  fungous  growth  is  a  plant,  as  much  ts 
the  oak  tree,  cotton  plant,  or  other  common  vegetation.  The 
plural  of  the  word  fungus  is  fungi,  (pronounced  funji). 
P'ungi  assume  a  vast  number  of  forms,  some  being  found  on 
dead  and  decaying  vegetation,  and  some  on  healthy  growing  trees 
and  plants.  It  is  diflScult  to  realize  that  all  the  forms  of  lower 
plant  life  are  so  closely  related ;  but  the  only  ones  with  which  we 
are  concerned  are  those  occurring  on  plants,  and  by  their  presence 
<jausing  some  form  of  disease. 

Each  fungus  has  a  definite  form  of  growth,  and  in  a  broad 
sense  this  growth  must  be  understood,  before  the  matter  of 
fungicides  can  be  comprehended.  Most  of  the  principal  disease- 
producing  fungi  live  and  develop  mainly  in  the  tissue  of  the 
leaves,  stems,  fruit  or  other  parts  of  the  host  plant.  For  in- 
stance, peach  leaf  curl  attacks  leaves  and  sometimes  stems,  and 
brown  rot  attacks  both  flowers  and  fruit.  Such  fungi  grow  by 
means  of  microscopic  threads,  called  mycelium,  these  being 
found  in  the  tissue  of  the  leaf  or  fruit ;  later  the  fruiting  form 
of  the  fungus,  known  as  spores,  appear.  In  many  cases  these 
spores  are  carried  over  winter  on  the  tree,  as  in  case  of  leaf  curl. 
These  spores  are  so  minute  that  they  cannot  be  seen  except  with 
the  aid  of  a  microscope,  but  we  know  that  they  are  present  and 
may  be  destroyed  by  the  application  of  some  fungicide,  prefer- 
ably during  February. 

The  basis  of  many  fungicides  is  copper  in  the  form  of  Copper 
Sulphate  (bluestone)  most  commonly  used  as  Bordeaux  mixture. 
Mention  was  made  under  insecticides  of  the  discovery  that  Lime- 
Sulphur-Salt  wash  might  be  used  in  place  of  Bordeaux  in  winter, 
and  that  discovery  has  been  of  great  importance,  as  it  often 
saves  making  two  sprayings,  one  following  the  other  immediately. 

In  the  following  pages  the  fungicides  of  particular  value  will 
be  mentioned,  and  especial  stress  will  be  placed  on  the  combina- 
tion of  fungicides  and  insecticides  wherever  that  is  practicable. 

Thorough  Spraying  Necessary. 

Any  one  who  has  practiced  spraying  knows  full  well  the  neces- 
sity of  thorough  work.  Particularly  is  this  true  of  fungicides. 
The  spores  of  fungi  may  be  present  on  any  portion  and  in  every 
crevice  of  the  bark  of  the  tree  from  the  ground  up.  A  fungicide 
applied  to  destroy  these  spores  must  therefore  touch  all  exposed 
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places,  and  if  applied  as  a  preventive  it  must  likewise  cover 
all  portions  of  the  plants  or  trees,  as  the  spores  which  start  the 
disease  may  alight  on  an  unsprayed  spot  and  develop  without 
hindrance. 

Insecticides  which  kill  by  contact  need  to  be  applied  equally 
well,  as  it  is  only  by  coming  in  contact  with  an  insect  that  these 
materials  are  effective.  When  spraying  to  destroy  the  San  Jose 
scale  every  spot  on  the  infested  trees  must  be  touched  else  many 
insects  will  escape  the  treatment.  Poison  sprays  applied  to  f  ruits^ 
and  foliage  may  sometimes  be  found  by  insects  even  though  the 
work  may  not  have  been  done  thoroughly.  Caterpillars  moving 
about  over  a  tree  may  chance  to  eat  the  poisoned  foliage,  but  at  the 
same  time  they  are  free  to  seek  out  the  unsprayed  places,  and 
some  insects  will  do  that.  Hence  for  all  spraying  the  work  must 
be  done  thoroughly.  All  spray  solutions  should  be  applied  with 
a  good  force  spray  pump  and  spray  nozzle.  This  allows  for 
applying  materials  with  considerable  force  and  still  getting  them 
on  the  trees  in  the  form  of  a  fine  mist.  If  any  one  attempts  to- 
spray  by  simply  spattering  the  trees  or  plants  they  may  expect 
to  have  poor  results.  Whenever  it  pays  to  spray  at  all  it  pays: 
to  spray  thoroughly. 

Selection  of  Spray  Pump  and  Aecessories. 

The  question  of  selecting  a  suitable  spray  pump  for  general 
or  special  uses  must  rest  mainly  with  the  individual.  It  is  im- 
possible for  one  to  say  which  pump  is  the  ''very  best"  on  the 
market,  for  the  very  reason  that  all  pumps  possess  some  good 
qualities — but  some  more  than  others. 

The  first  question  must  be,  what  kind  of  a  pump  do  I  needT 
That  will  depend  on  the  nature  of  the  work  to  be  done ;  whether 
it  is  deared  for  spraying  small  trees  or  large  trees;  whether  it 
will  be  used  for  oil  emulsion  or  for  lime-sulphur  wash.  Goi^d 
durable  bucket  pumps  equipped  with  a  long  hose  and  a  good 
nozzle  might  be  made  to  answer  for  spraying  large  trees,  but  they 
would  not  be  found  economical.  Neither  would  it  pay  to  pur- 
chase a  large  wagon  tank  pump,  or  power  sprayer  when  only  a 
little  work  is  to  be  done.  Bucket  pumps,  knapsack  pumps,  com- 
pressed-air sprayers,  barrel  pumps  and  power  sprayers,  all  have 
their  place  and  the  selection  must  rest  with  the  one  who  has  to- 
use  the  pump. 
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Regarding  the  points  of  a  good  pump  we  will  take  for  example 
a  barrel  pump,  the  commonest  and  probably  the  most  widely 
used  of  all  pumps  in  Georgia,  and  briefly  mention  the  diflferent 
parts. 

The  Material : — ^A  pump  should  be  made  of  material  that  will 
not  easily  corrode  or  rust  from  contact  with  the  various  spray 
solutions.  Brass  appears  to  be  the  best  metal.  When  lime- 
sulphur  wash  or  Bordeaux  mixture  is  used  pumps  with  brass 
working  parts  should  be  insisted  upon  by  the  purchaser.  Any 
pump  with  all  the  working  parts  brass  and  much  of  the  body  of 
the  pump  of  the  same  material  will  be  the  best  for  all  purposes. 

Packing  and  Valves: — ^Pumps  with  solid  plungers  are  far 
superior  to  those  that  have  to  be  packed  by  winding  with  candle 
wicking  or  some  special  preparation.  The  best  style  of  packing 
is  one  that  can  be  put  in  place  without  removing  the  plunger. 
This  in  reality  is  an  ** outside*'  pack.  In  the  large  horizontal 
pumps  two  cylinders  are  present,  each  having  a  powerful  plunger 
with  outside  pack.  In  practice  it  is  found  that  these  large  pumps 
supply  power  with  less  effort  than  the  smaller  barrel  pumps. 

The  valves  should  all  be  of  brass  and  so  arranged  that  the 
operator  can  easily  remove  and  clean  them  when  necessary.  Per- 
fect fitting  valves  are  an  absolute  necessity  in  a  powerful  pump. 
The  matter  of  an  air-chamber  naturally  arises  when  peaking  of 
valves,  and  this  is  an  important  feature  about  a  pump.  The 
air-chamber  should  have  suflBcient  capacity  to  insure  a  steady 
pressure  that  will  not  fall  off  the  minute  the  pump  handle  stops 
moving.  A  good  pump  will  hold  a  heavy  pressure  for  several 
minutes  after  the  pump  is  stopped.  Poor  packing  often  results 
in  poor  pressure,  and  should  always  be  remedied  without  delay. 

Agitators: — No  pump  is  complete  without  a  good  agitator 
Most  barrel  pumps  have  the  agitator  attached  to  the  handle.  In 
wagon  tanks,  where  suction  pumps  are  used,  a  separate  agitator 
should  always  be  supplied.  Some  failures  in  spraying  could  be 
traced  to  not  having  the  spray  mixture  thoroughly  mixed. 

General  Stmcture  of  Pump: — The  claim  has  often  been  made 
that  the  recent  makes  of  pumps  are  superior  to  some  old  makes 
because  the  main  part  of  the  pump  is  low  down,  mainly  in  the 
barrel,  and  hence  is  not  in  the  way.  Such  pumps  do  certainly 
have  an  advantage  in  some  ways  but  at  the  same  time  they  are 
not  so  accessible,  and  hence  not  so  easily  adjusted  and  cleaned. 
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It  is  important  that  a  pump  should  be  easy  to  clean  and  adjust^ 
and  prospective  buyers  will  do  well  to  remember  this  point. 

The  change  from  barrel  outfits  to  wagon  tanks  has  resulted  in 
enormous  saving  to  many  large  orchardists,  and  any  one  who 
has  much  spraying  to  do  should  investigate  the  matter  of  wagon 
tanks  and  also  the  matter  of  power  sprayers. 

Hose: — The  matter  of  good  hose  is  important.  Long  hose,  al- 
lowing a  chance  to  work  at  a  distance  from  the  spray  tank,  results 
in  much  convenience  and  saving  of  time.  The  mistake  of  tryinj^f 
to  use  too  short  hose  is  often  made.  A  pump  for  spraying  orch- 
ard trees  should  never  be  equipped  with  less  than  twenty  feet  of 
hose — with  extension  rod  on  the  end — and  25  or  30  feet  of  hose  is 
often  used  with  profit. 

The  Extension  Bod: — Is  necessary  for  good  work.  A- rod  may 
vary  from  6  to  10  feet  but  the  former  length  is  usually  sufficient. 
They  can  be  made  from  one-fourth  inch  gas  piping  and  can  be 
cut  by  any  blacksmith  who  has  a  device  for  cutting  threads.  Such 
rods  are  about  as  serviceable  and  cheaper  than  the  brass  rods  with 
bamboo  covering. 

Stop-Cocks: — These  are  necessary  to  avoid  wasting  material 
when  moving  from  tree  to  tree.  Also  when  the  nozzle  gets  clog- 
ged the  stop-cock  comes  in  handy.  It  should  always  be  used 
behind  the  extension  rod  on  the  end  of  the  hose,  where  it  is 
easily  operated  by  the  spray-man. 

Nozzles: — The  selection  of  nozzles  is  a  matter  of  taste,  but 
should  depend  much  on  the  kind  of  spray  material  used.  With  oil 
emulsions,  Bordeaux  and  arsenical  sprays  a  fine  nozzle,  one  throw- 
ing a  mist,  is  needed.  For  spraying  with  lime-sulphur  wash  the 
finest  nozzles  are  not  desirable,  as  they  do  not  allow  of  putting 
the  mixture  on  with  sufficient  force  or  with  sufficient  rapidity. 
A  nozzle  should  be  so  constructed  that  it  can  be  easily  taken 
apart  and  cleaned.  One  that  leaks  after  a  little  use  should  be 
rejected. 

Care  of  Pumps  and  Accessories. 

Spray  pumps,  hose  and  nozzles  will  last  several  years  when 
given  proper  care.  This  consists  of  cleaning  out  all  parts  each 
night  after  spraying.  Hose  should  be  hung  up  so  that  the  water 
will  rim  out  quickly.  If  all  working  parts  of  the  pump  and  noz- 
zle are  cleaned  each  night  much  vexatious  stoppage  and  loss  of 
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time  will  be  avoided.    Such  treatment  prolongs  the  life  of  the 
■pump,  and  saves  time  and  money  to  the  owner. 

When  through  using  pumps  and  nozzles  all  metal  parts  should 
be  scraped  clean  and  greased  to  prevent  rusting.  Machinery  of 
this  kind  is  too  valuable  to  neglect,  and  besides  a  pump  should 
always  be  ready  to  use  at  short  notice,  and  unless  given  proper 
care  when  through  using,  it  will  always  be  found  out  of  order 
when  wanted  for  some  immediate  work. 


KATEBIAIS  ABS  DIBECTIONS  FOB  PBEFABIHO 

INSECTICIBES  ABS  Finf  OICIBES. 

L    Paris  Oreen.  (As  a  liquid  spray.) 

Paris  green  is  a  common  form  of  internal  poison  in  which 
arsenic  is  the  essential  element.  A  good  Paris  green  must  con- 
tain about  55%  of  arsenious  acid,  and  in  some  states  the  law 
requires  this  standard,  or  very  near  it.  In  its  pure  form  it  is 
insoluble  in  water  and  could  therefore  be  used  on  plants  without 
burning  foliage.  The  commercial  forms  now  on  the  market,  how- 
ever, are  not  absolutely  pure,  so  that  lime  must  always  be  used 
with  Paris  green  and  water.  Lime  combines  with  the  water  solu- 
ble arsenic,  of  which  there  is  often  from  4  to  6  per  cent  present 
In  practice  2-3  pounds  of  lime  are  used  with  every  pound  of 
Paris  green  for  making  a  liquid  spray. 

Plants  vary  greatly  in  their  power  of  resisting  the  burning 
action  of  impure  Paris  green.  Potatoes  are  among  the  most 
resistant,  and  apple  also  is  not  easily  affected.  Peach  foliage  is 
very  susceptible,  and  hence  only  a  small  proportion  of  poison  can 
be  employed.  For  potatoes  to  control  the  potato  beetle  Paris 
green  may  be  used,  1  pound  to  100  gallons  of  water;  on  apple 
use  1  pound  to  125  gallons  of  water ;  on  peach  use  only  1  pound  to 
200-250  gallons  of  water,  always  remembering  that  lime  is  neces- 
sary. 

Paris    Green 1  pound 

Lime  (fresh  unslacked) ...    2  to  3  pounds 
Water 200  to  250  g-allons 

The  above  shows  how  the  poison  should  be  used.  To  prepare : 
First  mix  the  Paris  green  into  a  paste  with  a  small  amount  of 
water;  then  dilute  to  about  a  bucketful.  Slake  the  lime  with  a 
small  amount  of  warm  water  and  add  to  tlie  Paris  green  mixture. 
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The  mixture  is  then  ready  to  dilute  to  the  required  strength.  By 
this  process  there  will  be  no  danger  of  the  Paris  green  forming  in 
lumps,  which  would  happen  if  the  dry  powder  were  added  to  a 
large  bulk  of  water.  This  poison  is  purchased  in  the  form  of  a 
finely  divided,  heavy  powder  composed  of  minute  crystals. 
These  crystals  sink  rapidly  in  water,  necessitating  constant  stir- 
ring of  the  mixture  while  spraying.  It  should  be  understood  that 
water  acts  only  as  a  carrier  for  Paris  green.  When  spraying 
plants  the  mixture  must  be  applied  in  a  fine  mist,  so  that  when  the 
water  evaporates  the  poison  will  be  left  in  a  very  thin  coating 
over  the  entire  plant.  The  lime  helps  to  hold  this  poison  and 
prevents  its  being  easily  washed  off. 

Bordeaux  mixture  may  be  used  as  a  carrier,  and  will  hold  the 
poison  "better  than  the  lime  alone. 

n.    Paris  Oreen.  {In  dry  form.) 

Paris  green  may  be  used  dry  by  mixing  with  from  10  to  50  paits 
af  flour,  land  plaster,  air-slaked  lime,  ashes  or  similar  ma- 
terial. If  not  almost  pure  the  water  soluble  arsenic  may  be 
dissolved  by  dews  and  light  rains,  and  some  burning  of  foliage 
may  result.  Some  forms  of  dust  spraying  machines,  for  apply- 
ing Paris  green  pure  or  with  very  little  dilution,  are  on  the 
market,  but  they  must  be  used  with  great  care. 

TEST  FOR  ADULTERATION  OF  PARIS  GREEN. 

Place  a  spoonful  of  Paris  green  in  a  small  glass  tube  or  slender 
bottle.  On  this  pour  a  small  quantity  of  ammonia.  Pure  Paris 
green  will  completely  dissolve.  Most  adulterants  will  settle  to  the 
bottom.  This  test  will  not  detect  presence  of  water  soluble 
arsenic. 

m.    Oreen  Arsenoid. 

This  is  a  cheaper  substitute  for  Paris  green,  and  is  practically 
the  same  substance,  except  that  it  is  not  crystalized.  Green 
arsenoid  is  lighter  than  Paris  green,  requiring  less  stirring  and 
may  be  used  in  the  same  proportion.  It  should  never  be  used 
without  lime,  however,  as  it  frequently  contains  water  soluble 
arsenic.  This  poison  usually  sells  for  considerably  less  than 
Paris  green,  and  is  valuable  for  that  reason,  and  because  it  will 
remain  in  suspension  in  water  more  readily  than  Psflge^Jy^^oOQlc 
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IV.    London  Pnrple. 

This  is  another  cheap  form  of  arsenical  poison,  and  one  that 
has  in  past  years  been  used  quite  generally.  The  results  from 
its  use  have  not  been  entirely  satisfactory,  as  the  commercial 
product  is  quite  variable,  often  containing  enough  soluble  arsenic 
to  seriously  injure  foliage.  Like  Green  arsenoid  it  has  the  ad- 
vantage of  being  lighter  than  Paris  green,  hence  more  readily 
kept  in  suspension.  It  has  also  the  advantage  of  being  cheap, 
and  could  well  be  employed  where  there  would  be  little  danger 
of  its  injuring  plant  foliage.  London  purple  is  used  in  the  same 
way  as  Paris  green  with  Bordeaux  mixture  or  in  water  with  lime. 

y.    Anenite  of  Lime. 

{  White  arsenic 1  pound 

Stock  Solution  •<  Lime  (fresh  unslaked).  .  .  .2  pounds 
(  Water 1  gallon 

To  prepare,  boil  the  two  ingredients  together  for  45  minutes; 
after  boiling  add  water  to  make  up  for  evaporation  and  keep 
this  stock  solution  in  a  tight  vessel.  Use  1  quart  of  this  stock 
solution  to  1  barrel  of  water. 

When  prepared  with  good  lime  and  properly  boiled  this  ar- 
senical poison  can  be  used  safely,  as  directed,  on  most  plants.  Its 
advantages  are  that  it  is  very  cheap,  costing  about  J<3  as  much 
as  Paris  green.  The  precipitate  is  quite  light,  requiring  very  lit- 
tle stirring.  This  form  of  poison  deserves  notice  wherever  cheap- 
ness is  required. 

YI.    Arsenate  of  Lead. 

Acetate  of  Lead  {Siigar  of  Lead') 11  oz. 

Arsenate  of  Soda 4  oz. 

Water 50  gallons 

To  prepare,  dissolve  the  acetate  of  lead  in  1  gallon  of  water  in 
one  vessel,  and  dissolve  the  arsenate  of  soda  in  2  quarts  of  water 
in  another  vessel.  It  is  best  to  use  wooden  buckets.  When  dis- 
solved completely  pour  the  arsenate  solution  into  the  lead  solution. 
As  they  unite  a  fine  white  precipitate  is  formed  which  remains  in 
suspension  for  a  long  time.  This  mixture  is  added  to  50  gallons 
of  water  and  stirred  and  is  then  ready  for  use. 
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The  precipitate  is  arsenate  of  lead.  This  will  remain  in  sus- 
pension longer  than  any  of  the  arsenicals  mentioned  above; 
besides  having  this  advantage  it  is  in  such  fine  particles  that  it 
adheres  to  foliage  better  and  longer  than  most  spray  mixtures. 
Trees  sprayed  in  April  will  often  have  an  appreciable  amount  of 
poison  on  the  leaves  in  September. 

Arsenate  of  lead  costs  a  little  more  than  Paris  green  as  the 
actual  per  cent  of  arsenic  is  low,  hence  more  pounds  must  be  used 
in  a  given  amount  of  water.  Fifty  gallons  of  mixture  made  as 
above  should  not  cost  over  ten  or  twelve  cents.  At  this  price  it 
is  not  much  more  costly  than  Paris  green  when  it  is  considered 
that  the  former  poison  is  not  readily  washed  off  by  rains. 

A  chemist  of  the  Massachusetts  Gypsy  moth  commission  dis- 
covered the  value  of  this  poison  in  1892.  It  is  now  manufactured 
and  sold  by  the  Bowker  Insecticide  Co.,  Boston,  Mass.,  under  the 
brand  name,  **Disparene"  and  by  the  Merrimac  Chemical  Co., 
Boston,  Mass.,  under  the  name  ** Swift *s  Arsenate  of  Lead.'*  Dis- 
parene  may  safely  be  used  on  all  but  the  most  tender  foliage  at 
2-3  pounds  to  50  gallons  of  water.  It  has  advantages  of  being 
easy  to  mix  (mixes  in  cold  water),  requires  practically  no  stir- 
ring, adheres  well,  its  white  color  shows  what  has  been  sprayed 
and  its  use  is  attended  with  practically  no  danger  of  burning 
foliage. 

Vn.    limc-Snlphiir-Salt  Wash. 

Lime  (fresh  unslaked) 20  pounds 

Sulphur 16  pounds 

Salt 10  pounds 

Water  (to  make) 50  gallons 

To  prepare  mix  sulphur  into  a  paste  and  add  to  about  15 
gallons  of  boiling  hot  water  in  kettle,  or  boiling  tank  if  steam  is 
used.  Add  the  lime  and  stir  occasionally  while  lime  is  slaking. 
Last  of  all  add  the  salt  and  continue  to  boil  the  mixture  rapidly 
for  45  minutes  or  longer  if  necessary  to  secure  the  proper  color. 
After  boiling  sufficiently  the  solution  when  stirred  should  be  a 
dirty  greenish-yellow  color.  The  hright  yellow  color  of  the  sul- 
phur should  not  he  apparent.  If  it  is,  the  mixture  needs  more 
boiling.  After  the  concentrated  mixture  is  boiled  dilute  with 
warm  water  to  50  gallons,  and  use  while  warm.  (For  more  com- 
plete directions  for  making  and  applying  this  wash  see  Bulletin 
No,  14  of  the  Georgia  State  Board  of  Entomology,) 
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Lime-sulphur-salt  wash  is  the  principal  remedy  for  the  San 
Jose  scale  in  Georgia.  It  is  intended  for  use  only  when  trees  are 
dormant.  It  kills  scale  by  contact,  hence  must  be  applied 
thoroughly.  As  a  fungicide  this  wash  is  equal  to  Bordeaux,  but 
its  use  as  such  is  of  course  limited  to  the  winter  season.  Th^* 
Lime-sulphur-salt  wash  was  first  used  against  the  San  Jose  scale 
in  California.  It  has  now  proven  thoroughly  effective  in  Geor- 
gia, after  several  years  of  successful  application. 

Many  people  think  that  the  salt  in  the  above  formula  is 
necessary  but  our  experiments  have  not  shown  this  to  be  trrk*. 
We  have  found  the  following  mixture  just  as  effective  as  the  one 
mentioned  above. 

Vm.    lime  and  Sulphur  Wash. 

Lime 20  pounds 

Sulphur 16  pounds 

Water  (to  make) 50  gallons 

Directions  for  preparing  same  as  No.  VII.  The  writer  thinks 
that  this  wash  is  really  preferable  to  Lime-sulphur-salt  wash  on 
account  of  the  fact  that  the  salt  probably  causes  spraying  ma- 
chinery, steam  pipes,  boilers,  etc.,  to  rust  much  more  readily  than 
they  would  in  the  absence  of  salt. 

Another  form  of  Lime-sulphur  wash  which  can  be  made  without 
much  heat  is  as  follows : 


IX.    Lime-Salphar-Soda  Wash. 

Lime 16  pounds 

Sulphur 8  pounds 

Commercial  caustic  soda 8  pounds 

Water 50  gallons 

Mix  the  sulphur  into  a  thick  paste  with  a  small  amount  of 
BOILING  HOT  water.  Then  add  the  caustic  soda  slowly  (do 
not  dissolve  the  soda  in  water)  keeping  the  mixture  thoroughly 
stirred.  A  brick-red  color  will  appear  almost  at  once.  Con- 
tinue the  addition  of  the  soda,  and  continue  stirring,  adding^ 
small  amounts  of  hot  water  as  may  be  necessary  to  prevent  the 
mixture  getting  too  thick;  The  soda  should  dissolve  all  of  the 
sulphur  in  a  few  minutes,  producing  a  clear  deep  red  liquid. 
Unless  the  liquid  is  entirely  clear,  with  no  particles  of  undis- 
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solved  sulphur  remaining,  the  mixture  must  be  heated  until  al] 
sulphur  is  dissolved.  It  is  ABSOLUTELY  IMPERATIVE 
THAT  ALL  SULPHUR  BE  DISSOLVED  AND  A  CLEAR 
LIQUID  OBTAINED  BEFORE  THE  LIME  IS  ADDED.  To 
the  clear  liquid  described,  add  the  stone  lime,  previously  weighed 
out,  and  while  it  is  slaking  keep  well  stirred.  The  completed 
preparation  will  have  the  familiar  greenish-yellow  color  charac- 
teristic of  the  Lime-Sulphur  preparations.  Dilute  with  cold 
water  to  the  desired  point  and  spray  at  once. 

This  wash  is  too  expensive  for  general  use  in  large  or  com- 
mercial orchards,  but  is  well  adapted  to  those  cases  where  but  a 
few  trees  are  treated,  as  is  often  the  case  upon  city  or  town 
premises.  The  effect  upon  the  scale  by  this  wash  is  not  as  good 
as  the  regular  Lime-Sulphur  wash,  and  in  the  ease  of  badly  in- 
fested trees,  therefore,  two  sprayings  should  always  be  given, 
the  first  in  December  and  the  second  in  February  before  the  budj? 
open. 


Z.    Kerosene  Emulsion. 

Hard  soap  (soft  soap  1  quart)  .  .  .  .^  pound 

Stock  Solution  -l  Water 1  gallon 

(  Kerosene 2  gallons 
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Place  a  kettle  containing  one  gallon  of  water  over  the  fire  and 
in  it  dissolve  the  soap.  The  water  should  be  boiling  hot.  Re- 
move this  solution  from  the  fire  and  add  2  gallons  of  kerosene, 
after  which  the  mixture  must  be  agitated  violently  for  about  ten 
minutes.  As  the  kerosene  and  soap  solution  combine  a  smooth 
creamy  emulsion  will  result,  the  bulk  will  increase  nearly  one-half, 
and  when  properly  mixed  the  resulting  emulsion  will  remain 
without  separating  for  several  weeks.  This  emulsion  is  most 
easily  prepared  by  using  a  small  force  pump  having  a  direct  dis- 
charge and  throwing  a  one-eighth  inch  stream,  pumping  the 
solution  back  into  itself  with  considerable  force.  After  ten  min- 
utes pumping  the  emulsion,  made  this  way,  will  be  perfect.  Soft 
water  should  be  used  for  making  emulsions,  but  if  sueh  water  is 
not  readily  obtainable,  hard  water  may  be  broken  by  adding  a 
little  lye,  and  may  then  be  used  with  safety. 

This  stock  solution  of  kerosene  emulsion  may  be  diluted  with 
water  to  any  required  strength,  but  care  should  be  taken  to  have  it 
thoroughly  mixed  before  using.    Stock  solutions  should  be  mixed 
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first  with  a  small  amount  of  water,  and  diluted  to  required 
strength. 

For  convenient  reference  the  proper  amounts  of  water  used 
in  diluting  the  stock  solution  for  certain  strengths  are  given 
herewith : 

For  5  per  cent,  emulsion  dilute  with  37  gallons  of  water. 

For  10  per  cent,  emulsion  dilute  with  17  gallons  of  water. 

For  15  per  cent,  emulsion  dilute  with  lOj/5  gallons  of  water. 

For  20  per  cent,  emulsion  dilute  with  7  gallons  of  water. 

This  is  another  contact  insecticide  valuable  for  destroying 
plant  lice,  San  Jose  scale  and  other  scale  insects.  It  is  also  used 
to  destroy  Woolly  Aphis  on  the  roots  of  apple  trees.  15% 
emulsion  is  employed  against  plant  lice,  but  for  San  Jose  scale 
the  20%  strength  is  necessary  to  kill  the  nearly  mature  insects. 
For  winter  use  this  emulsion  is  not  recommended  in  Georgia,  the 
lime-sulphur  wash  having  taken  its  place. 

Kerosene  emulsion  must  be  carefully  prepared,  and  when 
diluted  with  water  the  mixture  should  be  violently  agitated,  to 
form  a  homogeneous  mass.  Bright  sunshiny  days  should  be 
selected  for  spraying  in  order  that  the  kerosene  may  evaporate 
rapidly ;  otherwise  some  burning  of  foliage  may  result. 

XI.      Tobacco.  {As  a  liquii  spray,) 

Tobacco  stems 3  pounds 

Water 5  gallons 

Boil  for  about  two  hours,  adding  water  to  make  up  for  evapor- 
ation. Apply  without  diluting.  Valuable  for  destroying  plant 
lice  on  all  crops.  It  also  acts  as  a  repellent  against  certain  in- 
sects such  as  the  potato  flea-beetle,  striped  cucumber  beetle  and 
other  enemies  of  the  cucumber  family.  Some  good  forms  of 
tobacco  extract,  containing  a  high  per  cent  of  nicotine  (the  es- 
sential element  in  tobacco  spray)  are  now  on  the  market,  and  as 
they  arc  in  liquid  form  ready  to  mix  with  water,  they  are  prefer- 
red by  some  people.     Used  extensively  in  greenhouses. 

{As  dry  powder,) 

Tobacco  is  also  used  in  dry  form  as  a  fine  powder.  For  tho 
underground  form  of  the  woolly  aphis  tobacco  dust,  made  by 
grinding  tobacco  stems,  is  recommended  to  be  placed  in  the  soil 
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around  the  infested  trees.  For  young  trees,  two  to  five  years  old, 
use.  about  three  to  five  pounds  of  dust.  For  larger  trees  use  a 
proportionately  greater  amount.  This  dust  is  applied  by  remov- 
ing two  or  three  inches  of  the  top  soil  in  a  circle  two  to  four  feet 
in  diameter;  sprinkle  the  dust  in  this  opening  and  replace  soil. 
Tobacco  stems  will  not  take  the  place  of  dust  as  their  action  is 
too  slow.  Tobacco  is  a  good  fertilizer  as  well  as  insecticide,  so 
that  its  action  is  two-fold,  giving  it  an  advantage  over  other 
insecticides  for  certain  uses. 

Xn.    Whale  Oil  Soap. 

This  is  another  contact  insecticide  useful  for  spraying  plants 
infested  with  plant  lice  and  scale  insects.  Whale  oil  soap  is  made 
from  refuse  fish  oil,  saponified  with  potash  or  soda.  The  potash, 
soaps  are  preferable  to  the  soda  soaps,  as  the  former  dissolve  more 
easily  and  do  not  tend  to  solidify  after  being  diluted  with  water. 
At  one  time  this  form  of  soap  was  used  extensively  during  winter 
against  the  San  Jose  scale,  at  2  pounds  to  1  gallon  of  water.  Now 
the  lime-sulphur  wash  is  preferable  on  account  of  its  costing  less 
and  really  giving  more  satisfactory  results.  For  destroying 
plant  lice  this  soap  should  be  used  at  the  rate  of  1  pound  in  2  to  5 
gallons  of  water. 

Housewives  who  have  plants  infested  with  lice,  scale  or  other 
insects  will  find  it  beneficial  to  wash  such  plants  frequently  with 
a  solution  of  this  or  some  similar  soap,  using  1  pound  in  5  gallons 
of  water. 

OTHER  SOAPS. 

Several  kinds  of  soap  are  on  the  market,  such  as  tobacco  soap^ 
carbolic  soap,  fir-tree  oil  soap,  naphtha  soap,  tar  soap,  and  others, 
all  of  which  find  a  limited  range  of  usefulness.  They  are  nearly 
all  too  expensive  for  general  field  use,  but  are  considerably  used 
in  greenhouses,  or  for  small  gardens.  One  new  brand,  namely, 
**Tak-a-nap  Soap"  a  naphthaline  product,  deserves  mention  as 
it  is  valuable  for  making  emulsions,  and  also  has  some  direct 
insecticidal  value.  It  is  sold  at  about  the  same  price  as  potash 
whale  oil  soap. 

XTTT.    Adhesive  Besin  Wash. 

For  soiae  plants  with  very  smooth  foliage,  difficulty  is  often 
experienced  in  making:  poison  mixtures  adhere.  To  overcome 
this  trouble  the  following  is  suggested : 
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Stock  Solution  < 


Pulverized  resin 5  pounds 

Concentrated  lye I  pound 

Fish  oil    1  pint 

^  Water 5  gallons 


This  solution  is  prepared  by  boiling.  To  prepare :  Place  the 
oil  and  resin  in  one  gallon  of  water  and  boil  until  the  resin  is 
thoroughly  softened.  Next  dissolve  the  lye  in  a  separate  vessel 
-and  add  slowly  to  the  resin  mixture,  stirring  constantly  until 
well  mixed.  Then  add  four  gallons  of  hot  water  and  continue  the 
boiling  until  the  resulting  solution  will  mix  readily  with  cold 
water.    Water  may  have  to  be  added  to  make  up  for  evaporation. 

Directions  for  Using. 

Resin  mixture  (stock  solution) 1  gallon 

Water 16  gallons 

Milk  of  lime 3  gallons 

Paris  green  or  green  arsenoid ^  pound 

Milk  of  lime  is  simply  fresh  slaked  stone  lime,  containing 
about  1  pound  of  lime  in  1  gallon  of  water. 

To  prepare  for  use  add  water  to  the  stock  solution,  and  mix 
thoroughly ;  then  add  the  milk  of  lime  and  last  of  all  the  arsen- 
ical poison.  Do  not  change  the  order  of  mixing  or  a  heavy  pre- 
cipitate will  form  that  will  clog  up  the  spray  pump  and  nozzle. 

The  stock  solution  may  be  kept  on  hand  for  instant  use,  but  the 
diluted  mixture  must  be  made  fresh  each  time.  A  mixture  of 
this  nature  will  stick  to  the  smoothest  foliage.  It  is  very  valuable 
for  use  on  young  cabbage  plants. 

XIV.    PyrethnuiL 

Pyrethrum,  also  known  as  Buhach,  Dalmation  Insect  Powder, 
and  Persian  Insect  Powder,  is  a  powder  made  by  grinding  the 
flowers  of  a  plant  of  the  genus  Pyrethrum.  It  contains  an 
essential  oil,  poisonous  to  most  insects,  but  harmless  to  hi^cr 
animals.  The  oil  acts  on  insects  only  when  in  ocmtact  with  them, 
in  the  same  manner  as  kerosene  emulsion  or  similar  contact  poi- 
sons. The  oil  in  pyrethrum  is  very  volatile,  that  is,  it  evaporates 
rapidly  when  exposed  to  the  air;  hence  pyrethrum  to  be  of  value 
must  be  confined  in  air-tight  receptacles  until  used.  Grocers  often 
keep  this  powder  in  open  boxes  or  loose  drawers.  Such  pyrethrum 
is  absolutely  worthless. 
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In  dry  form,  undiluted,  pyrethrum  is  useful — when  fresh — 
against  lice,  thrips,  etc.,  on  roses  and  tender  plants,  and  may  be 
applied  with  perfect  safety.  It  is  used  in  the  same  way,  or 
diluted  with  flour,  to  destroy  cabbage  worms  when  the  heads  are 
nearly  grown.  It  can  be  used  with  safety  on  vegetables  that  are 
ready  to  be  used  as  food.  Must  be  applied  at  least  every  two  daya 
until  insects  are  destroyed. 

In  solution  pyrethrum  is  used  1  ounce  in  3  gallons  of 
water.  In  this  form  it  is  useful  on  delicate  plants,  as  it  will  not 
injure  the  foliage  or  leave  an  appreciable  stain. 

XV.    Hellebore. 

Is  made  from  the  roots  of  a  plant  and  acts  much  like  pyreth- 
rum. Hellebore  will  act  as  an  internal  poison,  as  well  as  a 
contact  poison,  and  may  be  used  in  the  same  proportions  as 
pyrethrum.  It  cannot  be  said  that  Hellebore  is  a  very  active 
poison,  hence  its  use  is  rather  limited. 

XVI.    Poisoned  Bait. 

Cutworms  may  often  be  poisoned  early  in  spring  when  land  is: 
first  prepared,  and  most  vegetation  dead,  by  a  poison  bran  mash 
made  as  follows: 

Paris  Green  or  White  Arsenic I  pound 

Bran 40  pounds 

Molasses  or  thick  sugar  water 2  quarts 

Water,  enough  to  make  a  soft  mash  or  dough. 

This  mash  may  be  placed  on  land  in  little  heaps  just  before 
nightfall;  or  a  spoonful  placed  at  the  ba^  of  each  plant,  such  as 
tomato  or  cabbage. 

•  Another  plan  is  to  spray  a  small  piece  of  succulent  clover  with 
Paris  green,  1  pound  to  25  gallons  of  water,  cut  the  clover,  and 
spread  while  fresh  oh  land  just  l)ef ore  night.  The  land  must  be 
free  from  other  vegetation,  so  that  the  cutworms  will  be  forced 
to  eat  the  poisoned  bait.  Some  authorities  state  that  bran  is  do 
weU  liked  by  cutworriis  that  it  will  be  eaten  when  other  food.is 
plentifuk  In  practice  it  wU  be  found  best  to  poison  cutworms- 
and  similar  pests  when  their  favorite  food  is  not  availaWe.  ~ 
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XVn.    Bordeaux  Mixture. 

This  is  the  form  of  fungicide  most  widely  used,  and  at  the 
present  time  almost  as  many  formulas  are  recommended  as  there 
are  writers  about  its  use.  Some  writers  recommend  the  **  Normal 
Bordeaux/'  in  which  6  pounds  of  copper  sulphate  and  4  pounds 
of  lime  are  used  in  45  gallons  of  water.  Others  reverse  the 
amount,  using  an  excess  of  lime. 

The  two  necessary  ingredients  in  Bordeaux  are  Copper  Sul- 
phate (bluestone)  and  fresh  lime.  Nothing  else  is  necessary. 
When  these  ingredients — each  in  solution — come  together,  an 
insoluble  precipitate  is  formed,  which  is  really  an  insoluble  sub- 
stance, the  water  of  the  mixture  acting  only  as  a  carrier.  If 
this  precipitate  is  allowed  to  settle  and  then  separated  from  the 
water  and  dried,  it  will  possess  the  same  fungicidal  property  as 
when  in  the  liquid  form.  If  some  means  were  at  hand  to  apply 
the  dry  Bordeaux  in  as  even  a  manner  as  the  liquid  it  would  serve 
the  same  purpose. 

Proper  Bordeaux  is  made  by  pouring  together  dilute 
solutions  of  bluestone  and  lime.  The  amounts  of  each  ingredient 
in  the  solutions  may  vary  widely  and  still  secure  good  Bordeaux, 
but  the  solutions  must  always  be  in  dilute  form  before  mixing. 
Otherwise  the  precipitate  formed  will  be  heavy  and  sink  rapidly 
in  the  resulting  mixture. 

For  a  STANDARD  Bordeaux  to  use  on  all  perfectly  dormant 
plants  we  recommend  the  following : 

Copper  sulphate  (bluestone)* 5  pounds 

Lime  (fresh  unslaked) 6  pounds 

Water 50  gallons 

Even  greater  amounts  of  bluestone  and  lime  than  in  the  above 
may  often  be  used  with  safety,  but  such  strength  is  seldom  re- 
quired. On  plants  and  trees  in  foliage  the  amount  of  bluestone 
must  be  reduced  in  proportion  to  the  resistant  power  of  the  plant. 
Potatoes  will  stand  a  strength  like  the  above.  Apple  and  pear 
foliage  will  bear  4  pounds  of  bluestone  with  6  pounds  of  lime, 
but  for  peach  and  plum  and  other  tender  plants,  suoh  as  tomato, 
the  amount  of  bluestone  should  be  reduced  to  3  pounds  and  the 
lime  increased  to  9  pounds.  Even  then  under  certain  weather 
conditions  peach  foliage  will  occasionally  be  injured.    Bordeaux 


*See  paragraph  healed '*XXL    Copperas/' 
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Fig.  I.    Making  Bordeaux  mixture.    Pouring  the  Lime  milk  and  Blue- 
stone  solutions  together.    (From  U.  S.  D.  A.,  Farmer's  Bull.  No.  38.) 


Fig.  2,  Improperly  and  properly  made  Bordeaux  after  standing  one 
hour.  The  properly  made  Bordeaux  is  just  commencing  to  settle.  (From 
V.  S.  D.  A.,  Farmer's  Bull.  No.  38.) 
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mixture  will  injure  foliage  unless  good  lime  is  used,  and  the 
amount  of  lime  must  nearly  always  equal  if  not  exceed  the  amount 
of  bluestone.  In  practice  it  will  always  be  seen  that  we  recom- 
mend using  an  excess  of  lime.  No  matter  what  formula  of 
Bordeaux  is  used  the  following  directions  should  always  be  fol- 
lowed : 

Directions: — Slake  the  lime  with  enough  warm  or  hot  water  to 
reduce  it  to  the  consistency  of  cream  and  dilute  to  25  gallons. 
Dissolve  the  bluestone  in  25  gallons  of  water  by  suspending  the 
crystals  in  a  coarse  sack  a  few  inches  below  the  surface  of  the 
water.  The  bluestone  will  dissolve  most  rapidly  if  kept  in 
motion ;  or  a  small  amount  of  warm  water  may  be  used  in  which 
to  dissolve  the  bluestone,  and  the  solution  then  diluted  to  25  gal- 
lons. Bluestone  solution  should  always  be  cold  when  the 
Bordeaux  is  made.  Now  take  a  third  barrel  and  pour  the  two 
solutions  together  by  dipping  up  a  pailful  of  each  and  allowing 
the  streams  of  the  two  to  mingle  in  mid-air  as  they  are  poured 
into  the  barrel.  After  thorou^i  stirring  the  Bordeaux  wiH  be 
ready  for  use.  It  should  be  thoroughly  strained  to  prevent  any 
foreign  matter  entering  the  spray  pump  to  clog  the  nozzles. 

Bordeaux  mixture  should  always  be  made  fresh  as  the  pre- 
cipitate settles  in  a  few  hours,  and  after  once  getting  thoroughly 
settled  it  will  not  again  remaiii  easily  in  suspension.  Good  fresh 
Bordeaux  should  not  require  much  stirring,  though  it  is  best  to 
have  the  spray  pump  provided  with  a  good  agitator. 

Stock  solutions  of  Copper  Sulphate  and  of  lime  water 
may  be  kept  an  indefinite  length  of  time.  A  good  method  to 
follow  in  making  stock  solutions  for  Bordeaux  mixture  is  to 
dissolve  50  pounds  of  bluestone  in  25  gallons  of  water,  or  in  some 
definite  amount.  Then  by  dipping  out  2  gallons  of  the  solution 
and  diluting  it  to  25  gallons,  you  will  have  25  gallons  of  bluestone 
solution  containing  just  4  pounds  of  bluestone.  The  lime  may 
be  slaked  and  kept  in  a  certain  amount  of  water  and  measured 
out  in  the  same  manner.  A  good  way  to  insure  ha'dug  fresh  lime 
on  hand  all  summer  when  lime  in  barrels  is  liable  to  air-slake  is 
to  slake  the  lime  and  keep  it  as  suggested  for  stock  solution.  As 
lotig  as  there  is  water  over  the  slaked  lime  it  will  ndt  chms^  or 
lose  its  strengrtli.  .  *         / 

Whenever  Bordeaux  is  ^>oken  of  as  of  a  certain  strength  like 
**  4-6-50"  it  must  always  be  understood  that  it  represents  4  pounds 
of  Copper  Sulphate  and  6  pounds  of  lime  to  50  gallons  of  water. 
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The  first  figure  always  stands  for  pounds  of  bluestone,  the  seeond 
for  pounds  of  lime,  and  the  last  for  gallons  of  water. 

It  is  beyond  the  province  of  this  bulletin  to  discuss  the  varied 
uses  for  Bordeaux  mixture.  Recommendations  will  be  found 
in  the  spray  cfidendar, 

AVJLLL    Bordeaux  and  Arsenical  Poison 

It  frequently  happens  that  an  arsenical  poison  must  be  applied 
for  the  control  of  some  insect,  when  at  the  same  time  a  fungicide 
is  needed  for  controlling  some  disease.  In  such  cases  it  results 
in  great  economy  to  use  the  Paris  green.  Green  arsenoid  or  Ar- 
senate of  lead,  or  whatever  poison  may  be  used,  with  Bordeaux 
mixture  as  the  carrier.  The  lime  in  the  Bordeaux  is  sufficient 
to  counteract  the  burning  eflfect  of  the  arsenicals,  and  the  Bord- 
eaux really  helps  to  hold  the  poison  longer  than  in  any  other  way 
that  it  could  be  applied. 

When  poisons  are  used  with  Bordeaux  use  the  same  amounts 
recommended  for  use  separately. 

XIZ,    Ammoniacal  Solution  of  Copper  Carbonate. 

In  certain  instances  it  is  desirable  to  have  a  fungicide  that  can 
be  applied  to  fruit  without  leaving  a  noticeable  stain  or  coating. 
The  black  rot  of  grapes,  for  example,  is  a  disease  that  must  be 
treated  when  the  fruit  is  nearly  ripe,  when  a  coating  of  Bordeaux 
would  injure  the  appearance  of  the  fruit.  The  ammoniaccd  solu- 
tion of  copper  carbonate  can  be  used  in  such  a  case.  It  is  made 
as  follows : 

Copper  Carbonate 5  ounces 

Ammonia 3  pints 

Water SO  gallons 

Dissolve  the  copper  carbonate  in  the  ammonia.  Keep  the  solu- 
tion in  a  tightly  stoppered  bottle  or  glass  jar  until  needed  for  use. 
This  makes  a  very  volatile  i^ray,  the  ammonia  soon  evaporating 
on  exposure  to  the  air. 

Caution: — Never  attempt  to  use  Paris  green,  or  any  similar 
poison  with  the  above  solution.  The  ammonia  would  dissolve 
the  arsenic  and  cause  severe  burning  of  foliage. 

XX.    Copper  Sulphate  Solution. 

Copper  Sulphate 2  to  3  pounds 

Water SO  gallons 

Dissolve  the  copper  sulphate  in  the  water. 
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This  solution  has  often  been  recommended  for  early  spring 
spraying  of  fruit  trees.  In  certain  rainless  seasons  it  will  do  as 
well  as  Bordeaux  mixture,  but  as  the  copper  sulphate  is  soluble 
in  cold  water  the  solution  is  easily  washed  off  by  rains.  Must 
never  be  used  at  above  strength  on  plants  in  foliage.  Sometimes 
used  at  rate  of  2  ounces  to  50  gallons  of  water  on  grapes  whea 
nearly  grown. 

XXI.    Copperas    (Iron  Sulphate.)  ' 

.  Copperas  has  a  limited  value  as  a  fungicide,  but  is  not  recom- 
mended here.  The  writer's  reason  for  mentioning  copperas  is 
mainly  to  explain  that  Copper  Sulphate  and  Copperas  (Iron, 
Sulphate)  are  entirely  distinct  from  each  other,  so  that  no  one 
should  make  the  mistake  of  purchasing  copperas  when  copper 
sulphate  is  desired. 

XXn.    Potassium  Sulphide  Solution. 

Potassium  sulphide  (Liver  of  Sulphur) 1  ounce 

Water 3  to  4  gallons 

Employed  with  success  against  mildew  on  grape  vines  and 
other  plants.  It  is  also  an  effective  insecticide  to  be  used  against 
certain  soft-bodied  insects,  particularly  red  spiders  and  thrips 
on  plants  in  greenhouses.  The  potassium  sulphide  solution  must 
be  kept  in  tight  vessels  as  it  changes  on  exposure  to  the  air.  The 
fungicidal  value  of  this  solution  is  not  as  great  as  the  copper 
solutions,  but  it  answers  for  mildews  as  they  are  not  hard  to 
destroy. 

XXm.    Formalin  or  Formaldehyde.     (40%) 

For  Potato  Scab. 

Formaldehyde  (40%) 1  pint 

Water 25  gallons 

Seed  potatoes  may  be  treated  before  planting  with  the  above 
strength  of  Formaldehyde  solution,  recommended  by  the  Wis- 
consin Experiment  Station.*  The  solution  is  placed  in  a  barrel 
or  other  vessel  and  the  potatoes  tied  up  in  loose  sacks,  submerged 
for  2  hours.    They  should  afterward  be  spread  out  to  diy. 


.  *Wi3Consin  Agricultural  Experiment  Station,  Bulletin  95. 
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For  Oat  and  Wheat  Smut. 

For  smut  submerge  the  wheat  or  oats,  tied  in  sacks,  in  the 
solution  for  ten  minutes.  Then  remove  and  spread  out  to  dry. 
Or  the  grain  may  be  piled  in  heaps  on  a  tight  floor,  sprinkled  with 
the  solution  and  shoveled  over  to  insure  wetting  every  kernel; 
then  cover  with  an  oil-cloth  for  two  or  three  hours.  Dry  the 
grain  afterward.  It  may  be  found  necessary  to  treat  seed  oats 
three  or  four  days  before  they  are  wanted  for  planting,  otherwise 
they  may  not  be  thoroughly  dry  and  will  cause  trouble  in  the  seed 
drill.  This  treatment  will  cause  the  seed  to  enlace  slightly,  and 
the  germinating  period  may  be  shortened,  hence  seed  grain 
should  be  treated  only  a  few  days  previous  to  planting. 

Formaldehyde  solution  may  be  used  several  times  so  that  25  or 
30  gallons  will  treat  a  number  of  bushels  of  either  potatoes  or 
oats. 

ZXI7.    Corrosive  Sublimate.    (Hercurio  Chloride.) 

For  Potato  Scab. 

Corrosive  Sublimate 2  ounces 

Water 15  gallons 

Dissolve  the  corrosive  sublimate  in  hot  water  in  an  earthen  or 
wooden  vessel,  and  dilute  to  15  gallons.  Mix  thoroughly  to  in- 
sure a  uniform  solution.  The  potatoes  should  be  wariied  and 
tied  in  sacks  and  submerged  for  2  hours.  Remove  and  spread 
out  to  dry.  After  this  the  potatoes  may  be  cut  and  planted  as 
usual. 

Caution: — Corrosive  sublimate  is  a  deadly  poison  internally, 
"but  the  solution  may  be  handled  with  perfect  safety.  It  acts  as 
a  disinfectant  for  the  hands  and  will  benefit  scratches  or  sores. 

XXV.     Carbon  Bi-Snlphide. 

This  is  a  very  useful  insecticide  for  fumigating  grain  and  other 
fleeds  to  destroy  weevils,  and  other  inseets.  It  is  also  used  to 
fumigate  houses  to  destroy  rats,  cock-roaches,  bed  bugs,  carpet- 
beetles  and  many  household  pests.  Ants  in  lawns  and  nioJes  are 
often  killed  by  this  process. 

Carbon  bi-sulphide  is  a  clear,  colorless,  volatile  liquid,  the 
fumes  of  which  are  highly  explosive,  and  very  disagreeable  to 
smell.  The  fumes  are  deadly  poison  to  all  animal  life  if  taken 
in  suflBcient  quantity.    People  are  safe  while  using  it  as  the  smell 
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is  so  repulsive  that  there  is  no  danger  of  getting  too  great  a  doser 
unawares. 

The  fumes  of  carbon  bi-sulphide  are  much  heavier  than  air, 
so  that  fumigation  with  it  is  rendered  easy.  Grain  may  be  treated 
in  boxes  or  bins  having  tight  sides  and  bottom  by  simply  placing 
the  liquid  in  shallow  pans  on  top  of  the  grain  and  covering  alL 
with  a  blanket  or  boards  to  prevent  a  circulation  of  air.  Use 
from  three-fourths  to  one  and  a  half  pounds  of  carbon  bi-sulphide 
to  each  1000  cubic  feet  of  space,  or  in  round  numbers,  one  pound 
to  100  bushels  of  grain  or  other  seed.  Let  the  bin  remain  covered 
for  at  least  24  hours.  Grain  or  seed  treated  in  this  manner  is  not 
impaired  for  planting  purposes,  its  germinating  power  not  being 
affected.  For  com,  oats,  beans,  peas  and  the  like  which  will  not 
be  used  for  seed  it  will  often  pay  to  use  2  pounds  of  carbon  bi- 
sulphide to  each  100  bushels. 

To  destroy  underground  forms  of  insects  use  two  to  three  ounces 
of  carbon  bi-sulphide  per  square  yard,  placed  in  little  holes  in  tlie 
earth  made  with  a  sharpened  stick,  and  closed  by  pressing  with 
the  heel  after  pouring  in  the  liquid.  This  liquid  must  be  used 
with  care  around  growing  plants,  but  may  be  used  in  small 
quantities  on  lawns  to  destroy  ants  and  moles. 

When  fumigating  houses  remove  all  chance  of  fire  and  use- 
about  three  to  four  pounds  of  carbon  bi-sulphide  per  1000  cubic 
feet.    Allow  the  house  to  remain  closed  for  36  hours. 

Caution: — ^Never  expose  carbon  bi-sulphide  in  a  room  with  a 
lighted  lamp  or  any  form  of  fire.  Remember  that  the  fumes  are 
highly  explosive. 
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LIST  OF  INSECnCIBES  AND  FXTNOICIBES. 

The  following  list  includes  all  insecticides  and  fungicides 
discussed  in  this  bulletin.  The  Roman  numerals  before  each 
name,  when  used  in  the  calendar,  refer  to  the  materials  as  shown 
in  this  list  and  in  the  body  of  the  bulletin. 

I.  Paris  Green  (as  a  spray). 

11.  Paris  Green  (dry). 

III.  Green  Arsenoid. 

rV.  London  Purple. 

V.  Arsenite  of  Lime. 

VI.  Arsenate  of  Lead 

VII.  liime-Sulphur-Salt  Wash. 

VIII.  Lime-Sulphur  Wash. 

IX.  Lime-Sulphur-Soda  Wash. 

X.  Kerosene  Emulsion. 

XL  Tobacco. 

XII.  Whale  Oil  Soap. 

XIII.  Adhesive  Resin  Wash. 

XIV.  Pyrethrum. 
XV.  Hellebore. 

XVI.  Poisoned  Bait. 

XVII.  Bordeaux  Mixture. 

XVIII.  Bordeaux  and  Arsenical  Poison. 

XIX.  Ammoniacal  Copper  Carbonate. 

XX.  Copper  Sulphate  Solution. 

XXI.  Copperas. 

XXII.  Potassium  Sulphide  Solution. 

XXIII.  Formalin  or  Formaldehyde. 

XXIV.  Corrosive  Sublimate. 
XXV.  Carbon  Bi-Sulphide 
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DIRECTIONS  FOR  SENDING  INSECTS  AND  PLANTS. 

This  office  is  at  all  times  glad  to  render  all  possible  assist- 
ance to  fruit  growers  and  farmers,  by  determining  the  identity 
of  insects  and  plant  diseases,  and  advising  measures  for  their 
control. 

When  sending  insects  observe  the  following  precautions  : 

Never  send  insects  of  any  kind  in  envelopes  or  pasteboard 
boxes  ;  they  are  generally  crushed  beyond  recognition.  Living 
insects  should  be  enclosed  in  strong,  tight,  wooden  or  tin  boxes. 
No  openings  for  air  are  necessary. 

Enclose  some  of  the  food-plant  for  insects  to  subsist  on  while 
enroute.  The  name  and  address  of  sender  should  be  on  every 
package. 

It  is  against  the  postal  regulations  to  enclose  a  letter  in  a 
package  by  mail,  unless  the  package  is  sent  at  regular  letter 
postage  rate.  The  postage  required  on  packages  containing 
insects  or  plants  is  one  cent  for  each  ounce. 

Correspondents  are  requested  to  write  as  full  a  description 
as  possible,  of  the  habits,  food-plants,  injury  and  abundance  of 
insects  sent  for  identification. 

Beneficial  insects,  as  well  as  injurious  forms,  are  always 
gladly  received.  A  letter  should  be  sent  also,  stating  in  what 
way  the  insects  are  beneficial. 

Specimens  of  twigs,  living  plants  with  foliage,  etc.,  should 
be  wrapped  in  moist  cloth  or  paper  to  insure  their  reaching  us  in 
fresh  condition.  Fruit  showing  injury  or  disease  should  always 
be  wrapped  in  paper  and  packed  carefully  in  a  strong  wooden 
or  tin  box. 

Address  communications  to 

R.  I.  SMITH, 

State  Entomologist. 
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The  bulletins  of  the  Georgia  State  Board  of  Entomology, 
which  are  of  present  practical  value,  arid  still  available,  are 
mentioned  below.  (The  nunabers  not  mentioned  are  either 
out  of  date  or  exhausted.)  Application  for  any  of  these  num- 
bers should  be  addressed  to  the  State  Entomologist,  Atlanta, 
Ga. 

Bulletin  No,    6— The  Peach  Leaf  Curl  and  its  Treatment, 
Bulletin  No.    9 — The  Cotton  Caterpillar. 
Bulletin  No.  10 — ^The  Crop  Pest  Law  of  Georgia.    (Not  in- 
cluding Amendments  of  1904-05.) 
Bulletin  No.  1 1 — Fumigation  of  Nursery  Stock. 
Bulletin  No.  12 — ^Mexican  Cotton  Boll  Weevil. 
Bulletin  No.  13 — Some    Common   Insects   Injurious  to  the 

Apple. 
Bulletin  No.  14 — Experiments  With  the  San  Jose  Scale  in 

1904. 
Bulletin  No.  15 — Cyanide  Method  of  Fumigating  Nursery 

Stock, 
Bulletin  No.  16 — Cotton  Boll  Worm  and  Insects  Injurious  to 

Corn  and  Truck  Crops. 
Bulletin  No.  17 — Peach  Insects.     A  treatise  on  the  impor* 

tant  Peach  Insects  in  Georgia. 
Bulletin  No.  18 — Pear  Blight  Disease  in  Georgia,  and  Pear 
Leaf  Blight. 
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GEORGIA 

STATE  BOARD  OF  ENTOMOLOGY 

BULLETIN  NO.  20-SEPTEMBEll,  1906! 

PART  I. 

Report  of  ihe  State  Entomologist 

FOR.  1905 

And  Insects  of  the  Year 


PART  II. 

Crop  Pest  Law  of  Georgia 

Regulations  of  the  Georgia  State  Board 
of  Entomology 
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GEORGIA  STATE  KOARD  OF  ENTOMOLOGY. 


OILGANIZATION 

T.   G.   HUDSON, 

<Miainnan,   Commissioner   of   Agriculture    Atlanta. 

ExOfficio  Member. 

P.  J.  BERCKMANS, 

J^resident  of  State  Horticultural  Society,  Augusta. 

Ex-Officio  Member. 

J.  J.  CONNER, 

Tresident  of  State  Agricultural  Society,  Cartersville. 

ExOfficio  Member. 

R.  I.  SMITH, 

State  Entomologist  and  Secretary  of  the  Board,  Atlanta. 

A.  C.  LEWIS, 

Assistant  State  Entomologist,  Atlanta* 

W.  V.  REED, 

Field  Assistant  Entomologist,  Atlanta. 

G.  R.  CASEY, 

Deputy  Inspector,  Adairsville. 

W.  W.  CHASE,  • 

Deputy  Inspector,  Atlanta. 
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To  the  Honorable  Board  of  Entomology  of  the  State  of 
Georgia : 

I  have  the  honor  of  submitting  a  report  of  the  work  of 
the  Board  of  Entomology  for  the  year  1905,  and  recommend 
that  it  be  printed  and  distributed  in  bulletin  form  for  the 
l)enefit  of  the  fruit  growers  and  farmers  of  the  State. 

All  who  are  interested  in  this  Board  and  its  work  should 
he  given  an  opportunity  of  knowing  the  character  of  the 
work  which  we  are  doing.  Many  x)eople  in  the  state  are 
not  yet  familiar  with  the  different  lines  of  work  under- 
taken. This  information,  widely  distributed,  should  tend 
to  increase  the  interest  in  our  work  which  is  generally 
•conceded  as  being  one  of  great  importance.  Several  new 
lines  of  investigation  have  been  started  within  the  last  two- 
j^ears.  Experiments  looking  to  the  control  of  the  cotton 
wilt  disease,  or  "black  root,"  and  demonstration  work  in 
-control  of  the  pear  blight  are  now  occupying  considerable 
time  and  while  the  work  is  incomplete  it  cannot  well  be 
reported  on  in  our  bulletins. 

I  recommend  also  the  publication  of  the  amended  Crop 
Pest  Law,  including  the  sections  relative  to  quarantine 
against  the  Mexican  cotton  boll  weevil,  and  also  the  revised 
Rules  and  Regulations  of  the  Board,  as  a  supplement  ta 
the  report  already  mentioned.  Within  the  last  two  years 
our  mailing  list  has  been  increased  by  over  3000  names, 
composed  of  prominent  fruit  growers  and  farmers  in  all 
parts  of  Georgia.  These  new  correspondents  have  never 
received  a  bulletin  giving  the  Law  governing  this  Boards 
As  many  requests  are  received  for  a  copy  of  the  Law  and 
^Regulations  it  seems  desirable  to  publish  them  in  full. 

Very  respectfully, 

R.  I.  Smith, 

Approved:  State  Entomologist. 

T.  G.  Hudson,  Chairman  of  the  Board. 

Sept.  5,  1905. 
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PART  L 


KEPORT   OF. STATE   ENTOMOLOGIST   OF   GEORGIA 

FOR  1005. 


By  R.  1.  SMITH;,  State  Entomologist. 


To  tftv  Honorable  Members  of  the  Georgia  titaie  Board  of 
Entomology : 

I  have  the  honor  to  submit  herewith,  as  State  Entomolo- 
^st  and  Secretary  of  the  Board,  a  Report  on  the  work  of 
the  State  Board. of  Entomology  for  the  i)eriod  between 
January  1st,  1005,  and  December  31st,  1005. 

The  year  has  been  notable  for  the  number  of  changes  and 
additions  to  the  working  force  of  the  Board,  chief  among 
nrhich  was  the  resignation  of  your  former  State  Entomolo- 
j;ist,  Mr,  Wilmon  Newell.  Although  lie  is  to  be  congr:\tu- 
lated  on  gaining  a  better  position,  we  must  regret  the  losa 
of  his  valuable  services  in  Georgia. 

The  work  during  1005  has  been  carried  on  along  much 
the  same  lines  as  formerly,  and  in  addition  some  new  fields 
of  research  and  experimentation  have  been  entered.  More 
work  m  orchard  inspection  has  been  possible,  with  the  in- 
-creased  appropriation  over  1004,  and  this  work  has  been 
pushed  into  new  fields.    Regular  routine  nursery  inspection 
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has  been  given  even  more  careful  attention  than  in  the  past^ 
The  oflBce  work  has  shown  about  20  per  cent  increase  in  the 
number  of  letters  received  and  answered.  This  feature  of 
the  work  is  of  great  importance  and  indicates  that  the  peo- 
ple of  the  State  are  becoming  more  alive  to  the  demands 
for  greater  knowledge  regarding  the  control  of  insects  and 
diseases  in  the  orchards  and  general  farm  crops. 

PERSONNEL  OF  THE  WORKING  FORCE. 

For  1905  the  personnel  of  the  Board  has  been  as  follows  ^ 
From  January  Ist  to  February  14th,  Mr.  Wilmon  NeweJI 
was  State  Entomologist,  with  A.  C.  Lewis  and  the  writer 
as  assistants.  On  February  14th  the  writer  was  advanced 
to  the  position  of  State  Entomologist,  Mr.  Newell  having: 
resigned  to  accept  a  better  and  more  remunerative  position 
as  Entomologist  to  the  Louisiana  Experiment  Stations. 
After  February  14th  Mr.  Lewis  continued  to  act  as  Assis- 
tant Entomologist,  filling  the  position  with  credit  and  tak- 
ing an  active  interest  in  the  work.  After  Mr.  Newell  re- 
signed it  became  necessary  to  select  another  assistant  and 
Harper  Dean,  Jr.,  a  graduate  of  the  Virginia  Polytechnic 
Institute,  was  selected,  and  has  rendered  highly  efficient 
service.  Mr.  Dean*  has  been  known  as  Field  Assistant.  His 
work  has  been  mainly  nursery  and  orchard  inspection  and 
experimental  work.  Since  August  1st,  W.  W.  Chase,  also- 
from  the  Virginia  Polytechnic  InstitHte,  hUs  acted  as  Dep- 
uty Inspector  on  orchard  and  nursery  inspection.  Mr.  G. 
R.  Casey,  of  Adairaville,  Ga.,  has  also  acted  as  Deputy  In- 
spector and  both  these  gentlemen  have  rendered  valuable 
services.  The  work  done  by  Mr.  Casey  has  been  confined 
mainly  to  Northwest  Georgia,  in  order  to  reduce  the  ex- 
pense of  traveling.  As  office  help  Miss  Bettie  Walker  has^ 
rendered  valuable  assistance.  And  in  this  connection  I 
wish  to  say  that  the  in«reased  correspondence  and  office- 
work  has  made  the  duties  of  the  stenographer  much  more- 
arduous  than  in  past  years. 


•Harper  Dean,  Jr.,  resigned  in  March,  1905, 5 nd  his  place  is  filled  by  W.  V.    Reed,  o- 
Mississippi. 
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ANNUAL  APPROPRIATION. 

The  appropriation  for  the  State  Department  of  Entomol- 
ogy for  1905  was  |10,000.00,  |3,000.00  more  than  for  1904. 
This  increased  amount  has  made  it  possible  to  do  more  ex- 
tensive and  more  efficient  work  than  here-to-fore,  as  will  be 
evident  from  the  detailed  report  farther  on. 

The  changes  in  the  working  force  of  the  Department  and 
the  consequent  interruption  of  work  made  it  difficult  to 
arrange  all  plans  to  the  best  advantage  withowt  fear  of  over- 
reaching the  amount  appropriated,  and  hence  instead  of 
using  the  entire  |10,000.00,  as  could  easily  have  been  done, 
we  have  come  through  the  year  with  f508.82  balance.  This 
amount  will  be  added  to  the  appropriation  for  1906,  and 
the  wkole  amount  can  be  utilized  to  good  advantage. 

I  aia  constrained  to  mention  the  matter  of  riihoad  passes 
as  effecting  our  work.  During  1905,  I  was  granted  passes 
by  all  but  one  large  railroad  and  my  assistant  held  passes 
over  several  lines.  We  have  secured  about  the  same  number 
this  year.  However,  the  point  I  wish  to  mention  is  that 
the  traveling  expenses  of  assistants  not  holding  passes  are 
very  high,  and  as  our  work  increases,  the  amount  spent  for 
traveling  will  increase,  and  at  a  noticeable  rate,  not  wholly 
in  keeping  with  the  amount  of  work  accomplished.  Witk- 
out  passes  our  work  would  have  been  reduced  considerably 
last  year. 

FARMER'S  INSTITUTE  WORK. 

Farmers  Institutes  demand  considerable  attention  dur- 
ing summer  and  fall.  Talks  on  insects  and  plant  diseases 
have  been  made  at  several  points  over  the  State.  This 
work  was  made  a  special  feature  of  the  work  of  your  De- 
partment by  the  General  Assembly  of  1904.  We  have  ar- 
ranged to  give  more  valuable  aid  to  Farmers  Institute  work 
by  the  purchase  of  a  stereopticon  for  giving  illustrated  lec- 
tures. 

INSECTS  OP  THE  YEAR  1905, 
The  insects  of  the  Year  were  reported  at  a  meeting  of 
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the  Association  of  Economic  Entouiolgists  at  New  Orleans. 
In  that  pai)er  mention  was  made  of  35  common  and  more 
or  less  destructive  insects,  and  the  number  would  have  been 
considerably  increased  if  mention  had  been  made  of  all 
minor  out-breaks.    The  report  was  as  follows: 

Insects  of  the  i>each,  apple,  cotton,  corn,  grass  and  grain 
crops  are  the  ones  that  command  the  most  attention  each 
year  in  Georgia.  During  the  season  of  1905  several  injuri- 
ous forms  have  api>eared  on  each  of  these  crops,  while  in 
addition  some  insect  pests  of  minor  crops  have  been  broug:ht 
to  our  attention. 

Peach  Insects. 

T}ie  Ban  Jose:  scale^  Aspidiotua  pemiciosns^  still  heads 
the  list  of  scale  insects  in  Georgia  as  being  the  best  known 
and  the  most  i)ernicious.  The  winter  application  of  lime- 
sulpluir-salt  wash  has  proved  to  be  an  effectual  remedy  for 
this  jyest.  One  spraying  in  late  winter  is  usually  suflScient, 
though  badly  infested  orchards  are  sometimes  treated  twice 
during  the  winter;  preferably  in  December  and  February. 

For  summer  treatment  of  San  Jose  scale  we  recommend 
using  20  per  cent  kerosene-soap  emulsion  on  peach  trees 
when  the  fruit  is  about  one  inch  in  diameter,  or  just  after 
the  fruit  is  gathered.  Soluble  petroleum  oils  have  not  been 
sufficiently  tested  in  Georgia  to  justify  our  either  recom- 
mending or  condemning  their  use. 

The  CHERRY  scale,  Aspidiotvs  forbesi,  is  common  in  many 
orchards  but  not  often  numerous  enough  to  require  spray- 
ing. 

Peach  lecanum,  Eulecaninm  nujrofasciatum,  has  been 
found  in  a  few  peach  and  plum  orchards  this  year.  It  is 
generally  kept  in  control  where  lime-sulphur-salt  wash  is 
used  during  the  winter. 

The  West  Indian  peach  scale,  AnJacaspis  pentagona,  is 
still  present  in  a  few  localities  in  middle  and  South  Geor- 
gia. 

The  peach-tree  rorer.  Sannmoidea  eiHtwsa,  continues  to 
be  one  of  the  most  dreaded  of  peach  insects.  Repellen!: 
washes  have  not  proved  to  be  satisfactory  in  preventing  the 
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depredations  of  this  pest.  Work  done  by  Prof.  H.  N» 
Stames,  of  the  Georgia  Experiment  Station,  goes  to  show 
that  mounding  the  earth  around  the  base  of  peach  trees 
about  August  Ist  to  compel  the  borer  larvae  to  establish 
themselves  well  up  on  the  trunks,  and  the  early  removal  of 
these  mounds,  about  the  last  of  October,  followed  by  thor- 
ough scraping  and  worming  and  application  of  some  caus- 
tic wash,  is  the  most  satisfactory  way  of  fighting  this  in- 
sect. This  work  may  be  supplemented  by  spring  worming 
if  necessary. 

The  fruit-tree  bark  beetle,  Scolytus  rugulosuSy  has  been 
more  in  evidence  this  year  than  commonly;  and  this  we 
think  is  due  largely  to  the  fact  that  many  peach  trees  were 
injured  by  the  cold  winter  of  1904-05,  rendering  them  more 
susceptible  to  attacks  from  this  insect.  During  June  and 
July  many  letters  were  received  from  all  parts  of  Georgia, 
stating  that  the  bark-beetle,  or  shot-hole  borer,  as  it  is  more 
commonly  called  in  Georgia,  were  killing  numbers  of  trees 
in  the  young  orchards.  Investigation  of  several  of  these 
cases  revealed  the  fact  that  many  of  the  trees  thus  reported 
as  being  killed  by  the  shot-h(.»le  borers,  had  been  previously 
injured  and  weakened  by  peach  borers,  cold  weather,  or 
through  injury  by  cultivation  or  lack  of  same.  In  a  few 
cases,  however,  apparently  healthy  trees  were  being  badly 
attacked,  leading  us  to  the  conclusion  that  healthy  trees 
are  sometimes  seriously  injured  by  the  bark-beetle,  in  spite 
of  opinions,  by  eminent  authorities,  to  the  contrary. 

Numerous  orchards  last  spring  showed  the  work  of  the 
PEACH-TWIG  borer,  Auarsia  Uneatella,  but  the  damage  re- 
sulting was  not  great.  Orchards  which  had  been  sprayed 
the  winter  before  with  lime-sulphur  wash  were  for  the  most 
part  uninjured. 

The  PLUM  cuRcuLio,  Conotrachelus  nenuphar,  was  abun- 
dant during  1905  in  many  orchards  and  caused  considerable 
loss  of  fruit.  Much  good  work  toward  controlling  this  in- 
sect in  Georgia  is  done  each  year  by  gathering  all  fallen 
fruit  every  two  or  three  days,  this  practice  being  followed 
by  many  of  our  largest  orchardists.     The  jarring  method 
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for  capturing  the  beetles  is  practiced  in  some  few  orchards 
with  good  result,  but  this  method  of  fighting  the  curculio 
is  not  generally  accepted  because  of  the  amount  of  labor 
necessary  to  successfully  carry  out  the  operation. 

The  SOUTHERN  JuNE-BEBTLB^  Allorhitia  nitida^  was  observ- 
ed June  29,  '05  at  Baldwin,  Georgia,  eating  the  leaves  off 
the  >oung  shoots  of  peach  trees. 

On  April  8th,  a  nurseryman  at  Rome,  Georgia,  sent  speci- 
mens of  the  TARNISHED  PLANT-BUG^  Ltygus  prateiisis,  and 
stated  that  they  were  severely  injuring  pear  stock  in  the 
nursery  rows.  May  22nd  a  similar  report  came  fiora  Butt, 
Georgia,  except  that  the  insects  were  working  on  young 
apple  grafts.  We  advised  spraying  with  kerosene  emulsion 
at  15  per  cent  strength,  which  was  found  to  be  successful. 

Scale  Insect  of  Oak  and  Ma-'li:. 
The  gloomy  scale,  Aspidiotus  ohscurus,     is     found     in 
nearly  all  parts  of  Georgia  on  the  oaks  and  maples.    In  the 
city  of  Atlanta  it  is  almost  impossible  to  find  a  tree  not  in- 
fested. 

Apple  Insects. 

Several  common  apple  insects  have  been  injurious  in 
Georgia  this  year,  among  which  the  following  are  the  most 
important : 

The  WOOLLY  APHIS  of  the  apple,  Schizoneura  lanigera,  is 
nearly  everywhere  abundant  and  particularly  in  the  older 
apple  orchards.  The  aerial  form  is  not  serious,  nearly  all 
the  injury  from  this  insect  coming  from  the  ground  form 
where  it  is  too  often  allowed  to  increase  unmolested.  To- 
bacco dust  has  been  used  with  some  success  on  the  young 
orchards,  but  we  have  found  it  necessary  to  make  at  least 
two  applications  of  dust  each  year  to  insure  even  partial 
success. 

A  series  of  experiments  were  started  by  our  Department 
with  a  view  of  finding  a  good  remedy  for  the  under-ground 
form.  The  work  was  mainly  conducted  by  Harper  Dean, 
Jr.,  Field  Assistant  Entomologist,  and  the  result  of  the 
£rst  year's  work  has  been  reported  in  the  proceedings  of 
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the  Georgia  State  Horticultural  Society  for  1905.  The 
work  with  tobacco  dust  was  not  entirely  successful;  other 
4forms  of  tobacco,  alone,  and  with  kainit,  also  gave  doubtful 
xesults.  Kerosene  emulsion  at  20  and  30  per  cent  was  found 
^o  be  the  best  remedy,  but  further  tests  will  be  made  before 
it  is  generally  recommended.  We  have  found  that  kei^osent 
-emulsion  may  be  used  in  which  to  dip  the  roots  of  nursery 
«tock  without  apparent  injury  to  the  trees.  We  have  con- 
trolled the  aerial  form  in  the  usual  way. 

The  CODLING  MOTH^  Carpocapsa  pomonella,  has  l>een  notic- 
^d  more  or  less  in  all  apple  orchards.  In  the  best  apple  or- 
chards of  Georgia  proper  spraying  methods  are  followed 
and  this  insect  reduced  to  a  considorable  oxtent. 

The  APPLE  PLANT-LOUSE,  Aphis  mail,  was  pi^esent  in  a  num* 
lier  of  orchards,  and  in  a  few  eases  the  damage  to  young 
trees  was  quite  severe.  We  have  found  that  a  strong  tobac- 
-co  decoction  is  somewhat  superior  to  kerosene  emulsion  for 
•controlling  this  insect.  Much  good  work  couM  be  done  in 
^oung  apple  orchards  during  winter  by  finding  and  remov- 
ing the  twigs  bearing  the  winter  eggs. 

The  OYSTER-SHELL  BARK-LOUSE,  MytildspU  pouiorum,  oc- 
curs in  several  apple  orchards,  and  one  report  this  year 
stated  that  a  few  trees  had  been  killed  at  Rome,  Georgia. 

The  APPLE-TREE  TENT-CATERPILLAR,  Malacosoma  america/na, 
:was  reported  from  Washington,  Georgia,  with  specimens, 
on  April  2l8t,  and  from  caterpillars  collected  at  Hapeville, 
•Georgia,  we  reared  adults  which  emerged  May  8th.  Tnis 
<;aterpillar  is  apparently  not  very  abundant  in  Georgia, 
though  appearing  every  year. 

Forest  and  Pecan  Tree  Insects. 
T^arly  in  April  the  newspapers  of  Georgia  began  to  report 
^  serious  invasion  of  caterpillars  in  Chatham  County 
near  Savannah.  These  reports  said  that  the  caterpillars 
-were  present  in  such  numbers  that  people  had  to  dig  ditches 
around  their  homes  to  stop  the  caterpillars  from  entering 
their  houses,  and  that  they  got  on  the  railroad  tracks  so 
thickly  that  trains  could  not  pass.  We  immediately  inves- 
tigated these  reports  and  found  that  the    caterpillars    in 
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question  were  the  fobebt  tent-catebpillars,  Malacosoma 
disstria^  and  that  they  were  really  present  in  alarming  num- 
bers in  the  swamps  about  twelve  miles  from  Savannah.  The 
caterpillars  on  April  27th  had  nearly  stripped  the  trees 
over  several  acres,  leaving  only  the  evergreen  species.  The 
following  forest  trees  were  attacked:  oak,  (all  species) 
sweet  gum,  hickory,  willow,  and  also  plum,  peach  and  apple 
trees.  They  did  not  attack  the  cultivated  crops  in  the  gar- 
dens, except  cabbage  which  had  been  eaten  a  little  in  one 
place.  It  was  true  that  the  caterpillars  got  into  houses 
and  caused  much  discomfort  to  the  inmates;  and  in  one 
place  they  got  on  the  railroad  track,  rendering  it  slippery 
so  that  trains  had  a  hard  time  getting  past. 

Many  caterpillars  were  collected  and  placed  in  a  breeding 
cage  and  the  following  notes  obtained:  May  8th,  cater- 
pillars beginning  to  pupate;  May  24th  moths  emerging  rap~ 
idly ;  May  27th,  females  depositing  eggs. 

An  interesting  occurrence  of  injury  to  pecan  trees  was 
first  brought  to  our  attention  April  7th,  when  we  received 
a  letter  from  Monticello,  Georgia,  stating  that  some  insect 
was  eating  the  buds  and  leaves  as  fast  as  they  appeared^ 
from  a  grove  of  pecans  which  averaged  10  to  12  feet  high. 
Investigation  brought  out  the  fact  that  the  damage  was 
caused  by  two  species  of  June  bugs,  {Lachnoatema,) 
namely,  inversa  and  hirticula.  The  adults  worked  on  the 
trees  mainly  at  night  eating  the  opening  buds  and  entirely 
preventing  the  foliage  from  developing.  A  method  of  Jar- 
ring the  tree  at  night  and  capturing  the  beetles  on  a  sheet 
was  suggested  as  a  remedy. 

Cotton  Insects. 

Among  the  cotton  insects  several  common  forms  have 
been  present  this  year,  and  at  least  one  species  not  here- 
tofore considered  of  importance  in  Georgia. 

The  cotton  caterpillar^  Alahatna  argillacea,  was  not  as 
abundant  as  usual,  though  present  in  a  number  of  counties 
in  middle  and  south  Georgia.  Its  late  appearance  in  con- 
siderable numbers  rendered  it  almost  of  no  consequence. 

The  COTTON  BOLL  WORM,  HcUothis    ohBoleta,    was     also 
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Tather  unimportant  this  year,  though  we  were  expecting  its 
-appearance  in  considerable  numbers  because  of  the  great 
amount  of  injury  reported  in  1904.  Remedial  measures 
"were  not  necessary  so  far  as  w^e  are  aware. 

Luperodes  hrunneus,  a  new  cotton  beetle^  made  its  ap- 
pearance in  nine  places  in  at  least  six  different  counties,  in 
the  period  between  June  20th  and  July  5th.  The  counties 
in  which  it  appeared  were  rather  widely  separated,  thus 
rendering  the  out-break  the  more  remarkable.  The  beetles 
-appeared  in  great  numbers  in  all  cases,  feeding  on  the 
leaves,  squares,  blooms  and  young  bolls  of  the  cotton  planes. 
Their  favorite  place  for  feeding  was  in  the  opening  blooms, 
from  which  they  would  eat  the  entire  center  and  sometimes 
the  petals.  At  night  they  would  gather  in  solid  masses  on 
the  under  side  of  the  leaves  and  in  the  squares.  It  was  not 
xincommon  to  find  as  many  as  one  hundred  on  a  single  leaf. 

Untold  damage  was  reported,  the  letters  received  stating 
tfeat  whole  fields  of  fifty  acres  or  more  would  be  devoui-ed 
in  a  few  weeks  if  the  beetles  were  not  checked.  The  reports, 
•of  course,  were  sadly  exaggerated,  but  the  excitement  caused 
l)y  the  appearance  of  this  beetle  was  intense  while  it  lasted 
and  lead  us  to  investigate.  We  found  it  true  that  some 
plants  were  entirely  destroyed  and  sometimes  several  hun- 
dred in  a  spot,  badly  injured..  Just  where  the  beetles  came 
from  we  could  not  tell.  Paris  green  in  dry  and  wet  form 
was  recommended  as  a  remedy  and  was  used  in  a  few  places. 
It  was  our  intention  to  give  the  poison  a  thorough  test  an4 
a  special  trip  to  Vienna  was  made  for  the  purpose  of  mak- 
ing an  experiment.  Upon  arrival,  however,  the  beetles  had 
•so  far  disappeared  as  to  render  poisoning  unnecessary. 
Further  investigation  showed  that  the  beetles  disappeared 
in  two  or  three  weeks  as  suddenly  as  they  had  formerly 
appeared. 

For  want  of  any  accepted  common  name  we, have  given 
this  beetle  the  name,  "The  New  Cotton  Beetle,"  for  it  is 
new  to  the  ^cotton  growers  of  Georgia,  and  for  a  time  it 
certainly  iJooked  as  though  the  damage  caused  by  them 
might  be  serious.     The  ultimate  injury  was  not  great  as 
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the  beetles  did  not  spread  far  from  where  they  first  appear^ 
ed. 

The  RED  spiDEB,  Tetranychus  gloveri,  appeared  in  geveira^ 
cotton  fields  this  year,  sometimes  covering  two  or  three- 
acres  in  a  field.  Dusting  with  sulphur  and  spraying  with 
kerosene  emulsion  was  said  to  give  relief  in  some  places. 

Among  other  cotton  insects  collected  in  Georgia  thiB^ 
year,  may  be  mentioned  the  shabp-shootbr^  Oncometopu^' 
Bndata,  the  cotton  leaf-bug,  Calocoris  rapidus,  also  Nezarm- 
hilaris,  and  the  cotton  louse.  Aphis  gossypii.  None  of  the- 
last  four  insects  mentioned  have  caused  serious  damage,  al- 
though the  cotton  louse  was  abundant  as  usual. 

Grass,  Grain  and  Garden  Insects. 

On  July  24th  a  letter  came  to  the  oflSce  from  Statesboro- 
stating  that  some  worms  had  destroyed  a  4-acre  field  or 
German  millet.  This  insect  proved  to  be  the  fall  abmt- 
WORM  as  determined  from  one  half-grown  larva.  Unfor- 
tunately we  could  not  get  specimens  to  rear  as  the  worms- 
all  disappeared  within  a  few  days  after  the  report.  Our 
correspondent  stated  that  the  English  sparrows  devoured' 
thousands  of  them,  though  we  believe  that  they  were  theifc- 
entering  the  ground  to  pupate.  This  same  worm  was  ob- 
served in  a  pear  and  plum  orchard  in  Augusta  feeding  on* 
the  crab-grass.  From  larvae  collected  at  this  point  adults- 
were  reared  Septetuber  9tli. 

.  The  Hessian  fly,  Cecidomyia  destructor,  is  found  in  all 
thfi  wheat  fields  of  Georgia.  The  spring  brood  appearing^ 
in  many  fields  last  spring  must  have  come  mainly  from  the- 
volunteer  wheat,  as  nearly  all  the  wheat  in  the  fall  of  1904- 
came  up  so  late — owing  to  dry  weather — that  it  was  not' 
then  infested.  Wheat  planted  early  this  fall  has  beeoh 
found  infested  to  the  extent  of  96  per  cent.  Many  of  our 
wheat  growers  are  being  brought  to  see  the  value  of  late- 
planting  and  destruction  of  the  volunteer  wheat. 

Cramhus  pascuellus,  grass  wbb-worm,  was  reared  frono^' 
one  larvae  collected  from  a  corn  field  near  Atlanta.  Ap-- 
parently  the  same  species  of  larvae  were  collected  from  corm 
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at  Ringgold  and  Summerville,  though  we  were  unsuccess-' 
ful  in  rearing  adults.  This  species,  we  understand  from 
Dr.  Chittenden,  has  never  been  reported  as  feeding  on  corn 
before.  At  first  it  was  mistaken  for  the  common  Southbiin 
CORN  BUD-WORM,  DiohroUca  12punctata,  which  was  notice* 
at  several  points  in  Georgia,  besides  the  places  mentioned! 
above. 

The  STRIPED  CUCUMBER  BEETLE,  Diobrottoa  vittata,  wsl^ 
reported  from  Richland  on  May  2nd,  as  seriously  injuring 
a  field  of  cantaloupes.  It  was  also  reported  from  and  col- 
lected at  other  points  in  Georgia. 

Specimens  of  the  common  potato-beetle,  Doryphora  10- 
Uneata,  came  in  the  mail  frequently  during  April  and  May. 

The  Harlequin  cabbagb-bug,  Murgantia  histrionica,  was 
very  abundant  on  cabbage,  collard'and  turnip  during  1905. 

On  July  18th  a  crib  of  corn  containing  over  two  hundred 
bushels  of  ear  corn  was  found  by  Harper  Dean,  Jr.,  ai 
Cycloneta,  infested  with  thousands  of  weevils,  Calandra 
oryzae.  The  destruction  of  the  corn  was  almost  complete 
when  the  weevils  were  discovered.  The  use  of  carbon  bi- 
sulphide at  the  proper  time  would  have  saved  many  dollars 
to  the  owner  of  this  corn.  We  mention  this  partly  to  show 
what  little  attention  is  given  to  many  insects  until  the 
damage  becomes  so  apparent  that  it  cannot  be  overlooked. 

Several  garden  and  field  crop  insects  have  been  m«re 
or  less  common  in  Georgia  this  year,  but  space  will  not 
be  taken  here  to  mention  them. 

FINANCES. 

Expenditure  of  the  Appropriation  of  f  10,000.00  for  lOO". 
To  Appropriation,  1905 110,000.00 

By  Salaries  as  follows : 
Salary  of  State  Entomologist,  January  1st  to 

December  31st,  at  f  1,500.00  per  annum 1,500.00 

Salary  of  Asst.  Entomologist,  January  1st  to 

February  14th,  at  $1,200.00  per  annum 150.00 

Salary  of  Asst.  Entomologist,  February  14th  to 

December  Slst,  at  f  1,000.00  per  annum 875.00 
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Salary  of  Stenographer,  January  1st  to  Decem- 
ber 31st,  at  1600.00  per  annum 600.00 

By  Expenses  as  follows: 
Field  Assistant,  238  days  work  at    |3.00    per 

diem    714 .00 

Wages  paid  Deputy  Inspectors 556.50 

Traveling  Expenses  State  Entomologist 431.55 

Traveling  Expenses  Asst.  Entomologist 360.28 

Traveling  Expenses  Field  Assistant   392154 

Traveling  Expenses  Deputy  Inspectors 395 J>4 

Printing  and  Engraving  '. 1012.92 

Postage    568.50 

Telegrams    27.75 

Office  Supplies  and  Expenses 362.30 

Library   (including  Agricultural     Papers     and 

Journals,   binding,   etc.) 248.43 

Laboratory  Expenses  and  Equipment 474.91 

Field  Work  and  Experiments   397.96 

Exju'ess  and  Freight 65.50 

Expenses  Board  Meetings  39.00 

Farmers  Institute  Work  141.70 

Monthly  Talk  (Paid  for  Dept.  of  Agri.)   182.00 


.►-«.,  f  9,496.18 

Balance  unexpended  December  31st,  1905 503.82 


110,000.000 

NURSERY  INSPECTION. 

Nursery  inspection  has  received  greater  attention  tais 
year  than  ever  before.  Although  the  number  of  nurseries 
and  the  amount  of  stock  contained  is  less  than  in  1904, 
more  time  has  l>een  spent  on  the  inspection.  The  fruit 
growers  and  nurserymen  deserve  this  attention.  In  addi- 
tion to  insi>ecting  the  stock  grown  by  each  nurseryman,  the 
v>rchard8  from  which  they  secured  buds  were  inspected  in 
most  cases  as  reported  under  orchard  inspection.  This  we 
feel  ia  a  great  protection  to  the  nurseryman.    It  has  already 
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serveJ  to  prevent  several  nurseries  from  getting  infested. 

Inspection  of  nurseries  began  August  1st,  and  the  main 
part  of  three  men's  time  for  four  months  was  devoted  to  this 
work;  or  the  equivalent  of  one  year's  work  for  one  man, 
In  the  largest  nurseries  the  time  spent  was  equal  to  one 
man's  time  for  from  7  to  12  days. 

160  nui-series  have  been  inspected,  and  certificates  issued 
to  144  of  them.  No  certificate  was  issued  until  the  nursery- 
man was  prepared  to  properly  fumigate  the  stock  with 
hydrocyanic  acid  gas;  and  in  some  places  where  the  stock 
was  gi'own  in  what  we  considered  dangerous  territory,  the 
fumigation  was  personally  supervised  by  a  member  of  this 
Department. 

Of  the  16  nurseries  insi^ected,  and  not  receiving  certifi- 
cates, 5  were  found  infested  with  the  San  Jose  scale,  so  bad 
that  it  could  not  be  cleaned  out,  while  the  remainder  have 
not  complied  with  the  fumigation  requirement. 

Certificates  were  issued  to  2  nurserymen,  whose  stock 
was  found  slightly  infested,  but  only  after  the  infested  por- 
tions were  destroyed  and  the  remainder  fumigated  by  a 
member  of  our  Department. 

Total  number  of  trees  contained  in  the  144  nurseries  se- 
curing certificates  are  as  follows: 

Peach,  1  and  2  year  old 3,775,450 

Peach,   June-Buds 2,218,400 

Apples    1,300,950 

Pear    368,100 

Plum    241,100 

Cherry    20,700 

Grapes   55,000 

Pecans   (over  1,000,000  are  seedlings) 1,378,550 

Miscellaneous  stock  including  shade  trees,  roses 

figs,  mulberries,  and  small  fruits 994,000 

Total    10,352,250 

In  addition  to  the  above  list  16  nurseries  not  receiving 
certificates  contained  about  230,000  trees.  Several  nurse- 
ries reported  stock  early  in  the  season,  but  when  visited 
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were  found  out  of  business.  Undoubtedly  a  considerable 
number  of  nurserymen  in  1903  and  1904  have  gone  out  of 
business  entirely,  not  finding  it  profitable  to  grow  a  small 
lot  of  stock.  The  tendency  now  is  to  grow  more  stock  or 
else  quit  the  business  entirely.  We  do  not  believe  that  tlie 
inspection  has  been  the  entire  cause  for  a  decrease  in  the 
number  of  nurseries,  but  rather  that  it  has  followed  the 
natural  law  of  supply  and  demand. 

Nurseries  outside  of  Georgia,  before  selling  stock  in  this 
State,  are  required  to  file  a  certificate  of  inspection  and 
also  a  signed  agreement  to  fumigate  according  to  our  recom- 
mendations. Up  to  December  Slst,  88  nurserymen  outside 
of  Georgia  have  received  certificates  for  selling  in  this  State. 
This  is  an  increase  of  only  1  over  last  year  at  same  date. 
For  the  past  two  years  an  average  of  11  nurserymen  out- 
side of  Georgia  have  received  certificates  between  January 
1st  and  April  1st  each  year,  which  number  is  not  included 
in  our  reports,  as  the  number  given  above  is  for  nurserymen 
who  ship  during  the  season  of  1905-06. 

It  is  a  notable  fact  that  the  same  number  of  outside 
nurserymen  are  doing  business  in  Georgia,  while  the  total 
number  of  Georgia  nurserymen  has  fallen  oflf.  This  would 
indicate  that  Georgia  people  buy  from  other  States.  The 
Georgia  nurseries  are  more  nearly  free  from  San  Jose  scale 
than  most  nurseries  in  Northern  or  Eastern  States,  and 
some  of  the  Western  States.  It  would  seem  therefore  that 
the  Georgia  orehardist  would  do  well  to  purchase  more 
home-grown  stock  to  avoid  danger  of  getting  infested  trees. 
ORCHARD    INSPECTION. 

Orchard  inspection  has  been  given  more  attention  than 
in  foniier  years.  The  total  number  of  trees  contained  in 
the  orchards  inspected  reach  the  surprising  sum  of  1,912,- 
958,  of  which  all  but  1344  were  contained  in  306  orchards 
of  commercial  size.  43  orchards  of  less  than  100  trees  con- 
laioed  1344.  We  have  therefore  really  inspected  a  totjil  of 
349  orchards  of  all  sizes,  containing  an  average  number  of 
5487  trees.  Some  individual  orchards  contained  from  25,000 
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to  100.000  trees.  As  a  matter  of  interest  to  show  the  won- 
-derful  predorainence  of  peaches  over  all  other  classes  of 
fruit  the  following  table  is  given. 

Orchard  trees  inspected  in  1905  according  to  class: 

Peach    trees    1,830,963 

Apple  trees   50,145 

Pear    trees    9,210 

Plum   trees    8.955 

-Cherry    Hrees    3,000 

Miscellaneous    10.6S5 

1,912,958 

The  above  figures  show  an  increase  of  about  114  per  cent 

In  number  of  orchards  in8i)ected  in  1905,  comparcil  with 

number  inspected  in  1904,  and  likewise  an  increase  of  over 

1200  per  cent  over  total  number  of  trees  inspected  in  1904. 

With   the  increased   assistance  this  year  we  have  been 
able  to  comply  with  many  requests  for  orchard  inspection 
which  would  formerly  have  been  impossible,  but  even  under 
present  conditions  we  are  forced  to  refuse  requests  for  in- 
spection or  at  least  postpone  the  visits  indefinitely. 
Special  Feature  of  Orchard  Inspection. 
One  feature  of  orchard  inspection  inaugurated  by  my  es- 
teemed predecessor,  is  to  inspect  all  orchards  from  which 
nurserymen  expe<»t  to  take  buds  and  grafts.     By  so  doing 
we  accomplish  the  double  purpose  of  inspecting  the  orchards 
and    protecting   the    nurseryman   against   getting   infested 
«tock  into  his  nursery.    Blanks  are  sent  out  early  in  spring 
to  all  nurserymen  with  a  request  that  they  report  the  or- 
-chards  which  they  desire  inspected.    There  is  only  one  objec- 
tion to  this  plan,  which  is  that  the  orchards  must  in  most 
instancies  be  inspected  before  the  middle  of  July.    This  is 
of   course   more   expensive   than   regular   routine   orchard 
inspection. 

During  1905  we  received  application  for  inspection  of  86 

orchards  of  this  class,  of  which  58  were  inspected,  while 

the  remaining  28  could  not  be  reached  through  lack  of  time 

-and  assistance.  Of  the  orchards  inspected  5  were  found  in- 
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fested  and  the  nurBerymen  cautioned  against  getting  buds 

therefrom. 

Much  more  orchard  inspection  would  be  of  value  as  many 

sectioniB  have  not  3'et  been  reached. 

EXPERIMENTS. 

San  Jose  scale  washes  have  been  tested  and  the  general 
recommendations  for  treatment  given  in  Bulletin  No.  17. 
Lime-Sulphur  wash  still  holds  the  first  place  as  a  remedy 
that  (*an  be  safely  applied.  The  experiments  were  conducted 
mainly  at  Thomson,  Ga.,  in  spring,  summer  and  late  fall. 

Peach  I^af  Curl  Disease  is  generally  controlled  with 
Bordeaux  and  Lime-Sulphur  wash.  Exi)eriment8  with  dif- 
ferent mixtures  against  leaf  curl  were  made  at  Adairsville 
in  the  spring  of  1905.  The  result  has  been  reported  in  the 
Proceedings  of  the  State  Horticultural  Society  for  1905. 

The  Woolly  Aphis  of  apple  is  one  of  our  most  destructive 
apple  pests.  Extensive  experiments  with  insecticides 
against  the  underground  form  were  carried  out  at  Morrow 
and  IMttman,  (ia.  The  result  of  the  first  year's  work  is 
tliven  in  the  Horticultural  Society  Report.  This  work  will 
lye  taken  up  again  in  190G,  and  be  supplemented  by  breed- 
ing experiments  in  the  laboratory-.  Harper  Dean,  Jr.,*  will 
have  direct  charge  of  this  investigation. 

The  **cotton  wilt''  disease  has  claimed  a  great  part  of  the 
time  of  Mr.  A.  (\  Ix^wis,  Asst.  Entomologist,  this  work  being 
started  in  a  preliminary  manner  by  Wilmon  Newell  in 
1904.  PVrtilizer  tests  were  made  to  determine  their  effect 
on  the  wilt  disease,  but  these,  we  must  say,  are  not  en- 
couraging. The  principal  effort  should  be  directed  toward 
getting  a  resistant  variety  of  cotton,  and  this  Mr.  Lewis  is 
attempting  to  do  by  hybridizing.  He  has  now  many  varie- 
ties and  hybrids  of  cotton  which  will  be  tested  again  in  1906. 
We  are  prepared  to  send  out  a  limited  number  of  sample 
lots  of  cotton  seed  of  the  Jackson-limbless  variety.  This 
was  grown  in  the  exi>erimental  field  at  Zellobee,  Ga. 

In  co-operation  with  the  U.  S.  Dept.  of  Agriculture  dem- 

•W.  V.  Reed  has  taken  the  place  of  Harper  Dean,  Jr. 
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onstration  work  in  pruning  pear  trees  to  control  pear 
blight,  was  started  in  November,  1905,  and  will  be  continu- 
ed for  at  least  3  years.  Work  has  been  commenced  on  an 
orchard  at  Thomson,  and  several  at  Smithville,  and  will 
be  taken  up  at  other  places.  Bulletin  No.  18,  issued  in 
December,  1905,  gives  an  account  of  the  plans  for  this  work. 

Considerable  time  has  been  devoted  to  exi)eriments  to 
determine  the  proper  date  to  sow  wheat  to  avoid  damage 
from  the  Hessian  Fly.  By  having  Special  plats  of  wheai 
sown  at  our  direction,  on  certain  dates,  we  tave  learned 
from  an  examination  of  these  fields  that  the  proper  date 
varies  considerably  between  Middle  and  North  Georgia.  The 
result  of  this  investigation  is  not  yet  ready  to  be  made 
known,  but  when  completed  it  will  be  of  inestimable  value 
to  the  Georgia  wheat  growers. 

A  new  Cotton  Beetle  claimed  considerable  attention  dur- 
ing the  latter  part  of  June  and  early  in  July.  Paris  gi-een 
as  a  poison  was  used  with  success  against  this  pest. 

PUBLICATIONS. 
Bulletins  jiertaining  to  the  control  of  insects  have  been 
issued  during  1905  as  follows: 

Bulletin  No.  15 — "An  Inquiry  into  the  cyanide  Method  of 
•  Fumigating    Nursery     Stock,"     February 
1200  copies. 
Bulletin  No.  16— "The  (^otton  Boll  Worm"— "Insects  Injur- 
ious  to   Corn   and   Truck   Crops,"   April, 
7000  copies. 
Bulletin  No.  17.— "Peach  Insects,"  Octol)er,  7000  copies. 
Bulletin  No.  18 — "Pear  Blight     Disease    and     Pear    T^af 
Blight,"    December,    8000    copies. 
In  addition  to  the  regular  bulletins  circulars  have  been 
distributed  to  nurserymen  and  others  as  follows : 
February  1— "The  Hessian  Fly."      A  timely  article  telling 
how  the  North     Georgia  wheat     growers 
might  deal  a  severe  blow  to  this  destruc- 
tive  insect.     Sent   to   all   newspapers   in 
Middle  and  North  Georgia. 
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February  15 — Circular  to  nurserymen    regarding  inspection 
of  orchards  from  which  buds  would  be  se- 
cured. 
July  20 — ^^Regulations  of  the  Board  Relative  to  Fumiga- 
tion. Sent  to  all  nurserymen  in  Georgia. 
July  24 — "Important  Information  for  Nurserymen."    Giv- 
ing a  summary  of  laws  of  various  states. 
Sent  to  all   nurserymen. 
July  31 — Circular  to  Out-of-State  Nurserymen,  giving  Reg- 
ulation Relative  to  selling  stock  in  Geor- 
gia.      Sent  to  150  nurserymen  in     other 
States. 
Other  circular  letters  of  minor  interest  were  sent  to  fruit 
growers  and  others  at  various  times.     Many     articles    of 
timely  information  concerning  insects,  such  as  San  Jose 
scale.  Shot-hole  borer,  New  Cotton  Beetle,  Cotton  Caterpil- 
lar, Apple  Codling  Moth,  and  others  have  been  furnished 
the  Georgia  newspapers.    Many  times  the  requests  for  such 
articles   require   considerable   time   for  preparation.      All 
such,  however,  are  freely  given,  whenever  possible,  as  they 
are  of  particular  value  to  the  Georgia  fruit  growers  and 
farmers. 

BOLL  WEEVIL  QUARANTINE. 
The  matter  of  Boll  Weevil  quarantine  sbould  not  be  for- 
gotten as  the  danger  to  Georgia  through  invasion  by  the 
Boll  Weevil  becomes  yearly  more  imminent.  The  Boll 
Weevil  in  Ix)uisiana  has  made  an  advance  of  about  50 
miles  this  year,  and  has  gained  its  way  fully  half  way 
across  that  State.  Next  year  it  will  be  liable  to  reach — if 
not  cross — the  Mississippi  river.  We  must  continue  to  en- 
force the  Boll  Weevil  quarantine  measures  to  avoid  the 
danger  of  bringing  the  Boll  Weevil  into  Georgia  in  ship- 
ments of  cotton  in  its  various  forms.  The  General  Assem- 
bly of  1905  very  wisely  raised  the  quarantine  on  threshed 
wheat  and  oats,  as  it  is  quite  fully  demonstrated  that 
there  is  no  danger  through  that  source.  With  the  present 
quarantine  laws  there  is  reason  to  believe  that  the  Bell 
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Weevil  will  not  reach  Georgia  except  by  natural  spread. 
The  State  Department  of  Entomology  will,  however,  be  on 
thjB  lookout  for  its  first  appearance,  and  in  the  event  it 
should  appear  ahead  of  the  natural  spread  every  known 
method  will  be  tried  to  effect  its  eradication. 

During  the  year  a  number  of  cotton  fields  have  been  in- 
spected in  sections  where  we  have  learned  through  corre- 
spondence and  otherwise  that  cotton  products  have  been 
shipped  in  from  Texas  within  the  years  of  1903-04,  before 
the  Boll  Weevil  Quarantine  law  was  passed  by  the  General 
Assembly  of  1904.  In  the  fields  inspected  we  have  found  no 
indication  of  the  Bool  Weevil. 

OFFICE  AND  CORRESPONDENCE. 

The  oflBce  correspondence  is  getting  to  be  very  heavy.  A 
general  idea  of  the  time  required  for  this  one  feature  is 
shown  by  the  letter  book,  our  letters  for  the  year  covering 
4088  pages  or  an  average  of  13  pages  for  every  day  except 
Sundays.  These  letters  are  often  of  such  a  nature  that 
considerable  study  is  required  before  they  can  be  properly 
answered..  Farmers  and  fruit  growers  of  other  States  fre- 
quently write  to  our  oflBce  for  advice. 

Our  mailing  list  has  been  increased  by  nearly  2000  names, 
numbering  now  over  5500,  which  necessitates  our  sending 
out  large  editions  of  each  bulletin,  and  also  greatly  increas- 
ing the  correspondence.  Two  years  ago  bulletins  were  is- 
sued in  editions  of  only  2-3000  while  now  it  is  necessary  to 
have  from  7-8000  to  supply  the  growing  demand.  Several 
times  during  the  year  it  has  become  necessary  to  hire  extra 
clerical  help  and  avoid  keeping  our  men  from  the  regular 
field  work  which  should  not  be  neglected. 

The  necessity  of  a  good  reference  library  will  be  under- 
stood by  all,  and  this  at  present  is  largely  supplied  by  the 
Bulletins  from  various  state  experiment  stations.  The 
work  of  keeping  these  bulletins  properly  filed  for  reference 
is  no  small  feature  in  the  work  connected  with  our  oflBce, 
And  aside  from  other  duties  the  entomologist  must  often 
spend  time  giving  information  to  fruit  growers  and  others 
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who  come  to  the  office  for  advice.  In  fact,  it  requires  more 
than  all  the  time  of  one  man  to  properly  attend  to  the 
duties  of  the  office.  Respectfully  submitted, 

R.  I.  Smith, 
State  Entomologist. 
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PART  II. 


THE  CROP  PEST  LAW  OP  GEORGIA. 

The  following  pages  contain  a  correct  copy  of  the  crop 
pest  law  of  Georgia,  which  is  found  in  the  Statutes  of  Geop- 
^a  under  the  caption,  "Horticulture  and  Pomology,"though 
in  reality  the  department  is  know  officially  as  the  State 
Board  of  Entomology.  The  Department  of  Horticulture 
and  Pomology  was  first  established,  as  a  branch  of  the  De- 
partment of  Agriculture,  by  an  Act  of  the  Legislature 
of  Georgia  approved  December  21,  1897,  (General  Laws 
1897,  No.  346,  pages  180183.)  Under  this  Act  of  1897  the 
Commissioner  of  Agriculture  was  authorized  to  establish  a 
special  department  of  Horticulture  and  Pomology,  and  em- 
ploy an  Entomologist  to  act  as  inspector,  whose  salary  and 
expenses  were  to  be  paid  out  of  the  appropriation  of  the  De- 
partment of  Agriculture,  said  salary  and  expenses  not  to 
exceed  Twenty-Five  Hundred  Dollars  (f 2500.00)  per  an- 
num. 

In  1898  the  Legislature  passed  an  Act  creating  a  State 
Board  of  Entomology,  with  a  special  appropriation  of  Twen- 
ty-Five Hundred  Dollars  (f2500.00)  thereby  making  the 
Board  of  Entomology  entirely  distinct  from  the  Depart- 
ment of  Agriculture.  (General  Laws,  1898,  No.  78,  pages 
269-273.  By  this  Act  of  1898,  the  Commissioner  of  Agri- 
culture, the  President  of  the  Georgia  State  Horticultural 
Society,  and  the  President  of  the  Georgia  State  Agricul- 
tural Society,  were  made,  ex-officio,  members  of  the  State 
Board  of  Entomology,  with  the  Commissioner  of  Agricul- 
ture as  Chairman  of  the  Board.  No  change  has  been  made 
in  this  section  of  the  law  since  1898.  (See  Section  1,  of 
following  law.) 

By  an  Act  of  the  Legislature  of  1900,  approved  Dec.  21, 
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1900,  the  appropriation  fop  the  State  Board  of  Entomology 
was  increased  from  Twenty-five  Hundred  (f2500.00)  to 
Five  Thousand  Dollars  (|5000.00)  per  annum  and  the  Board 
was  authorized  to  employ  such  assistants  and  deputies  as^ 
were  deemed  necessary  for  the  proper  execution  of  the  pro- 
visions of  this  Act.  Under  this  appropriation  of  Five  Thou- 
sand Dollars  '<f5000.00)  per  annum  the  State  Board  of  En- 
tomology worked  until  1904  when  its  increased  duties^  and 
the  danger  to  the  State  of  an  invasion  by  the  Mexican 
Cotton  Boll  Weevil,  required  a  larger  appropriation  by  the 
State  for  the  proper  protection  of  her  Horticultural  and 
Agricultural  interests. 

The  Legislature  of  1904  amended  the  law  of  1900  by 
giving  to  the  State  Board  of  Entomology  the  sum  of  Ten- 
Thousand  Dollars  (flOOOO.OO)  per  annum  for  two  years — 
(1905  and  1906).  (See  Section  3,  of  following  law)  and 
further  amended  the  Act  by  prescribing  additional  duties^ 
such  as  the  establishment  of  a  quarantine  against  any 
articles  from  Texas  and  Louisiana  liable  to  introduce  the 
Mexican  boll  weevil,  an  investigation  of  the  "black  roof*^ 
disease  of  cotton,  and  other  cotton  diseases,  and  attendance 
whenever  possible,at  Farmers  Institutes.  (See  General^ 
Laws,  1904,  No.  620,  pages  19-22.) 

In  1905  by  an  Act  of  the  General  Assembly,  approved 
August  22,  1905,  Section  17  of  the  Acts  of  1904  (Act  1904, 
page  20)  was  amended  by  striking  out  all  of  the  same  and 
substituting  therefor  the  section  appearing  in  the  following 
pages  as  Section  17.  This  change  was  made  in  order  to  al- 
low the  shipment  of  oats  and  threshed  grain  from  points 
In  Texas  and  Louisiana,  as  such  articles  are  not  considered 
liable  to  introduce  the  Mexican  boll  weevil. 

The  following  law  comprises  therefore  all  amendments 
to  the  original  Act  of  1898  establishing  the  State  Board 
of  Entomology,  and  represents  Acts  of  the  General  Assem- 
bly of  Georgia  relative  to  this  Board,  approved  Dec.  20^ 
1898;  Dec.  21,  1900;  Aug.  13, 1904;  and  Aug.  22,  1905. 
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AN  ACT 


Be  it  enacted  by  the  General  Assembly  of  Georgia: 
(Sections  1  and  2,  approved  December  20,  liS«.) 
Section  1.    That  from  and  after  the  passage  of  this  Act,  the 
Commissioner  of  Agriculture  of  the  State  of  Georgia,  the  Fresi-  Organiza- 
dent  of  the  Georgia  State  Horticultural  Society  and  the  Pres-  tion  of 
Ident  of  the  Georgia  State  Agricultural  Society  shall,   ex-offl-  ^^te  Board 
clo,   constitute  a  Board  to  be  known  as  the  State  Board  of  ^^   gntomol- 
Entomology,   of  which  the  Commissioner  of  Agriculture  shall 
be   chairman,    which    Board   shall    have   full   power   to   enact    *^ 
such  rules  and  regulations  governing  the  inspection,  certifica- 
tion,  sale,   transportation  and  introduction  of    trees,     shrubs, 
cuttings,   buds,   vines,   bulbs  and  roots,   that   they  may  deem 
necessary    to   prevent   the   further   Introduction,    increase   and 
dissemination  of  insect  pests  and  plant  diseases. 

Sec.  2.    That  the  State  Entomologist  appointed  by  the  Com- 
missioner of  Agriculture,  under  the  provisions  of  the  Act  cited 
above,   approved  December  21,  1897,   shall  act  as  an  Inspector 
under  the  provisions  of  this  Act,  and  It  shall  be  the  duty  of  Offices   of 
the  said  Board  to  promulgate  rules  and  regulations  In  accord-  the  Board 
ance  with  this  Act  for  the  government  of  the  saia  Entomolo- 
gist in  the  duties  devolving  upon  him  in  the  execution  of  the 
provisions  of  this  Act. 
(Section  3,  approved  August  13,  1904.) 

Sec.   3.    There   is   hereby   appropriated   out   of  any   funds   in 
the  State  Treasury  not  otherwise  appropriated,  or    so    much  Appropria* 
thereof  as  may  be  necessary,  the  sum  of  ten  thousand  dollars  tlon — how 
per  annum  for  two  years,  said  sum  to  be  used  as  follows:    In  Axoended 
the  employment   of  an   entomologist,    whose   salary  shall   not 
exceed  the  sum  of  one  thousand  five  hundred  dollars  per  an- 
num;   in    the    employment    of    assistant    entomologrlst,    whose 
compensation  shall  be  fixed  by  the  State  Board  of  Entomology; 
in   the  payment  of  traveling   expenses,    equipment  and   main- 
tenance  of  a   laboratory,    publication   of   bulletins,   and   other 
reports  and  for  defraying  all  other  expenses  of  the  execution 
of  the  provisions  of  this  Act. 
(Sections  4  to  14  inclusive,  approved  December  30,  1898.) 
Sec.  4.    The  Entomologist  shall  have  power  under  the  regu- 
lation  of  the  Board   of   Control,   to   visit  any   section   of  the 
State  where  such  pests  are  supposed  to  exist,   and  shall  de-  .  _ 

termlne   whether  any  infested  trees  or  plants  are  worthy  of  '^PP®* 
remedial  treatment  or  shall  be  destroyed.    And  he  shall  Imme-  decision  Of 
diately  report  his  findings  in  writing,  giving  reasons    therefo    Entomolo- 
to  the  owner  of  the  infested  plantation,  his  agents  or  tenaiiis,  g|tt— «tay 
and  a  copy  of  each  report  shall  also  be  submitted  to  the  said    -  oroceed* 
Board.    In  case  of  objections  to  the  findings  of  the  Inspector,        ^ 
an  appeal  shall  be  made  to  the  said  Board,   who  shall  have  ''^* 
the  power  to  summon  witnesses  and  hear  testimony  on  oath, 
and  whose  decision  shall  be  final.    An  appeal  «iust  be  taken 
within  three  days  and  shall  act  a^  a  stay  of  proceedings  until 
It  is  heard  and  decided. 
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Section  5.    Upon  the  findings  of  the  Inspector  in  any  cast  oi 
—       .  .      Infested  trees  or  plants,  the  treatment  prescribed  by  hlnn  shall 

be  executed  at  once  (unless  an  appeal  is  taken)  under  his 
-and  destruc-  supervision;  cost  of  material  and  labor  shall  be  borne  bv  the 
tlon  of  In-  owner;  Provided,  however,  that  in  case  the  trees  or  plant* 
tested  trees  shall  be  condemned,  they  shall  be  destroj'ed  by  the  Inspector, 
or  Diante        ^^^  ^^^  expense  of  such  action  shall  be  Oome  oy  the  owner. 

No   compensation   shall  be  allowed  for  any  plants   that   shaU 

be  destroyed.  , 

Sec.  6.    In  case  any  person  or  persons  refuse  to  execute  the 

directions  of  the  Inspector  or  of  the  said  Board  after  an  appeal, 

the  County  Judge,  or  Ordinary  shall,  upon  complaint  filed  by 

ij       I        .       the  Inspector  or  any  freeholder,  cite  the  person  or  persons  to 

ng     c-  ^ppgj^p  before  him  within  three  days  notice  after  being  served, 

"fore   Judge    ^^^^  ^j^^^  ^^le  said  Judge  or  Ordinary  may  hear  and  determine 

or  Ordinary  all    these   cases   in   vacation;   and   upon   satisfactory   evidence, 

shall  cause  the  prescribed  treatment  to  be  executed,  and  the 
Unlawful  to  ^*P^"^®  thereof  and  costs  of  court  shall  be  collected  from  the 

owner  or  owners  of  the  Infected  plants. 

**   '  ^  Sec.  7.    It  shall  be  unlawful  to  offer  for  sale,  sell,  give  away 

neport        ^^  transport  plants,  scions,  buds,  treesi,  shrubs,  vines  or  other 

infested  plants,    tubers,    roots,    cuttings,    bulbs,    known    to   be    Infested 

-•took  with    dangerously    injurious    insects    or    plant    diseases.      Any 

person  or  persons  violating  this  section  shall  upon  conviction 

thereto  be  guilty  of  a  misdemeanor. 

Sec.  8.    The  said  Board  of  Control,  its  agents  or  employees. 

Authority  of  are  hereby  empowered  with  authority  to    enter  upon  any  prem- 

Entomolo-     ises  in  discharge  of  the  duties  herein  prescribed.    Any  person 

•fliat  to  enter  **'"  P^^sons  who  shall  obstruct  or  hinder  them  or  their  agents 

In  the  discharge  of  these  duties  shall  be  deemed  gutily  of  a 
^  "^  "  misdemeanor,  and,  upon  conviction  therof,  shall  be  guilty  of 
***  a  misdemeanor. 

^  Sec.  9.    The  Board  shall  have  the  power  to  also  adopt  rules 

and  regulations,  not  Inconsistent  with  the  laws  and  Constltu- 
Board  to  tlon  of  this  state  and  the  United  States,  for  preventing  the  in- 
adopt  Rules  troductlon  of  dangerously  injurious  crop  pests  from  without 
and  Regula-  the  State,  and  for  the  governing  of  commoii  carriers  In  trons- 
tlons  porting  plants   liable   to   harbor   S'joh   pests   to   and    fronj   the 

State,  and  such  regulations  shall  hivo  the  force  of  laws. 
Sec.  10.    Tt  shall  be  unlawful  for  any  grower,  nnrseryman  or 
Unlawful  to  corporation    to    ship    with'i    in^    Slate   of.    Oe>rgia   any    trees. 
ship  trees      shrubs,  cuttings,  vines,  bulbs,  roots,  without  having  been  pre- 
without  viously   Inspected   by   either  a   State   or   Experimental   Station 

•certificate-^  Entomologist  or  government  officer,   within  twelve  months  of 

the  date  of  said  shipment,  and  certificate  of  inspection  to 
punishment  accompany  each  box  or  package.    Violation  of  this  clause  will 

be  considered  as  a  misdemeanor  atid  punishable  as  such. 
Board  to  ^^^-  ^^-    ^^  **  further  enacted,  that  the  members  of  the  said 

"deslanate        Board,  any  two  of  whom  shall  constitute  a  quorum  in  the  al>- 

sence  of  the  third,   shall,  within  30  days  from  the  passage  of 
•  *""    this   act,   draw   up  and   promulgate   through   the  press   of   cnb 
-diseases  state   the   rules   and   regulatlo'ns   necessary  to   carry   Into   full 

that  consti-  and  complete  efTect  the  provisions  of  this  Act,  carefully  de- 
tute  infests-  fining  what  diseases  or  maladies,  both  insect  and  fungus, 
^Iqj,  shall   constitute   Infestation    In    trees   or     plants     within     the 

meaning  and  pun^Iew  hereof. 
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Sec.   12.    Be  It  further  enacted,   tWat  any  person  or  persons 
residing  In  the  State  of  Georgia,  dealing  in  or  liandling  trees,  ^  . 

etc..   shall  be  compelled  to  have  his  or  their  stock  inspected 
annually  on  or  before  the  1st  of  November  of  each  year.    If.  ^^  "*  *^' 
upon  such  inspection    such  stock  is  found  to  conform  to   cne  spccted 
requirements  of  the  Board  of  Control,  the  Inspector  shall  fur-  prior  to 
nish  a  certificate  to  that  effect.    And  any  such  person  or  per-  |^ov.  Ist.  of 
sons  making  a  shipment  before  the  filing  of  such   certificate  ^«^u  v^-* 
with   the  chairman   of  the   Board  of  Control,   shall   be  guilty 
of  a  misdemeanor. 

Sec.  13.    Each  and  every  person  residing  in  States  or  Coun- 
tries outside  of  the  State  of  Georgia  dealing  in  or  handling  Shipment 
trees,   plants,   cuttings,  vines,   shrubs,   bulbs  and  roots  In   i*i»o    . 
State,  shall  register  his  name  or  firm  and  file  a  copy  of  nis  ^ 

or  Its  certificate  of  Inspection  furnished  by  the  Entomologist,  ^^^^^  from 
Fruit  Inspector  or  duly  authorized  government  official  of  his  without  the- 
State  or  Country,  with  the  Chairman  of  the  Board  of  Control.  State 
Upon  failure  so  to  do,  said  stock  shall  be  liable  to  confiscation 
under  order  of  the  Inspector. 

Sec.  i4.    When  two  reputable  citizens  of  any  county  in  Geor- 
gia shall  notify  the  Board,   from  belief,   that  noxious  insects  Services  of 
or  plant  diseases  exist  in  their  county,  the  said  Inspector  shall  Inspector^ 
be  directed   to  ascertain   as   speedily  as  possible  by  personal  how  eccur- 
investigation,  and  in  such  other  manner  as  he  may  deem  ex-  ^^ 
pedient,  the  extent  of  the  infection,  and  shall  act  with  all  due 
diligence   to   suppress  and   eradicate   the   said  pests  and   give 
notice  to  the  owner,  tenant  or  agent  of  such  premises  to  ticai 
such  infested   plants  according  to   the  methods  he  may  pre- 
scribe, or  destroy  them  within  ten  days  of  such  notice,  and  It  /^q^*  qm 
after  the  expiration  of  such  period  of  ten  days  the  infested  .     ^. 
plants  have  not  been  treated  or  the  treatment  has  not  been  ti^**'^©'^*^ 
properly  applied  or  is  not  effectual  in   ridding  plants  of  the  ^^^  collect- 
pests,    ♦he   Inspector   shall   cause   such   plants   to   be   properly  ed 
treated  or  destroyed  as  in  his  judgment  warrants.     The  cost 
of  the  work  shall  be  covered  by  execution  from  the  owner  of 
the  premises. 

(Sections  15  and  16,  approved  August  13,  1904.) 

Sec.   15.    It  shall   be  unlawful   for  any  person  to  knowingly  Unlawful  to- 
bring  In^o  the  State  of  Georgia  any  living  Mexican  boll  wetini,  jj^jna   I i vino 
or  any  cotton  bolls,   plants,   squares,   or  seeds  containing  the  ^     . 
adult,  pupal,  larval,  or  egg  state  of  said  Mexican  boll  weevil,        ^    * 
unless  the  person  shall  immediately  upon  its  discovery  at  once  ^^"  Weevil 
destroy  the  same  or  turn  over  the  same  to  the  State  En  to-  Into  State 
mologist.     Violation  of  this  section  shall  be  punished  as  pro- 
vided by  section  1039  of  the  Penal  Code  of  Georgia  of  1895. 

Sec.    16.    No    cotton-seed,    seed   cotton,    cotton-seed    hulls   or  Quarantine 
cotton  lint,.  In  bales  or  loose,  shall  be  brought  Into  this  State  on   cotton 
from  any  points  in  the  States  of  Texas  and  Louisiana,  or  from  products 
any  point  in  any  other  State  or  country  wherein  the  Mexican  from  lOcalU 
boll  weevil  is  known  to  exist,  without  having  attached  thereto  ^|      vvhere 
In   a   prominent  and   conspicuous   manner  a  certificate   signed 
by  a  duly  authorized  State  or  government  entomologist,  stating 
that  such  cotton-seed,  seed  cotton,  cotton-seed  hulls  or  cotton  ^^"  weevil 
lint  was  grown  in,  and  that  the  shipment  of  the  same  orlgl-  exists 


185 


Digitized  by 


Google 


Certificate 
^— how  •!>• 
tained 


Quarantine 
against 
other  art- 
icles liable 
to  introduce 
boll  weevil 


Transporta- 
tion compa- 
nies forbid- 
den to  ac- 
cept uncer- 
tified ship- 
tnents 


Entomolo- 
gist em- 
powered to 
inspect  all 
shipments 
from    locali- 
ties where 
boll  weevil 
exists 


nsited  in  a  locality  where,  by  actual  inspection  by  said  olflcial 
or  his  agent,  the  Mexican  boll  weevil  was  not  found  to  exist. 
Any  steamship,  railroad  or  express  company,  or  any  other 
common  carrier,  or  any  firm,  person  or  corporations  brining 
into  this  State  any  of  the  articles  above  mentioned  without 
the  specified  certificate  attached,  shall  be  deemed  guilty  of  a 
misdemeanor.  In  case  any  common  carrier  enumerated  violates 
this  section,  then  the  general  manager  of  such  common  car- 
rier or  the  captain  of  such  offending  vessel  shall  be  deemed 
guilty,  and  upon  conviction  shall  be  punished  as  provided  by 
section  1039  of  the  Penal  Code  of  Gleorgia  of  1895. 

(Section  17,  approved  August  22,  1905.) 

See.  17.  No  corn  in  the  shuck,  of  Stitimients  of  household 
goods,  furniture,  machinery,  glassware  or  supplies  of  any  de- 
scription which  are  packed  or  partially  packed  in  or  wltli 
cotton  lint,  cotton-seed,  seed  cotton  and  cotton  seed 
sacks,  or  com  in  the  shuck,  shall  be  shipped  Into 
this  State  from  points  in  Texas  or  Louisiana,  or  any  other 
State  or  country  in  which  the  Mexican  cotton  boll  weevil  is 
known  to  exist,  without  having  attached  thereto  in  a  prominent 
and  conspicuous  manner  the  certificate  provided  for  in  section 
16. 

(Sections  18  to  23  inclusive,  approved  August  13,  1904.) 

Sec.  18.  Transportation  companies  shall  immediately  notify 
the  State  Entomologist  (Atlanta,  Ga.)  when,  by  Oversight, 
negligence  or  otherwise,  any  shipment  of  the  nature  designated 
in  sections  16  and  17.  without  a  proper  certificate  attached, 
shall  arrive  at  any  station  or  wharf  in  this  State,  and  It  shall 
be  his  duty  to  proceed  as  speedily  as  possible,  by  himself  or 
assistant,  to  investigate  su^h  shipment.  If,  upon  investigation, 
he  finds  the  shipment  to  be  of  the  nature  herein  designated, 
he  shall  order  same  removed  from  this  State.  Upon  failure 
of  the  owner  or  shipper  to  remove  same  within  forty-eight 
hours  after  notice  has  been  sent  him  by  wire,  said  shipment 
shall  be  seized  and  burned. 

Sec.  19.  The  State  Entomologist  and  his  assistants  shall 
have  authority  to  enter,  during  reasonable  business  hours, 
any  depot,  warehouse,  freight,  wharf,  transfer,  steamship  or 
express  ofllce  in  this  State,  and  shall  be  allowed  full  access 
to  all  way-bills,  books,  invoices  and  bills  of  lading  therein 
when  he  or  they  may  deem  it  necessary  to  determine  the 
presence  or  record  of  any  shlprffents  of  the  nature  designatea 
in  pectlohs  16  and  17  of  this  Act.  The  State  Entomologists 
and  his  assistants  shall  have  authority  to*  enter  at  any  time, 
for  the  purpose-  of  inspecting  shipments  therein,  or  for  de- 
termining the  nature  of  shipments  therein,  any  express  car 
or  .'ste.imship  when  same  is  in  transit  or  lying  at  dock  or 
depot  in  charge  of  any  employee  or  ofllcial  of  the  company 
owning  or  operating  same.  Agents  and  employees  of  railroads 
shall  be  required  to  open  for  Inspection  any  car,  sealed  or  un- 
sealed, at  any  siding,  freight-yard  or  depot  in  this  State  when 
so  ordered  by  the  State  Entomologist  or  his  assistants,  x^^y 
person  who  shall  refuse  to  comply  with  the  instructlonh  vi 
the  State  Entomologist  or  his  assistants,  as  herein  specified, 
or  who  shall  offer  any  hindrance,  or  shall  obstruct  the  State 
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fntomologrist  or  his  assistants  In  the  discharge  of  their  duties 
-as  herein  speoifled,  shall  be  deemed  ffuilty  of  a  misdemeauor, 
4Uid  upon  eonviction  shall  be  punished  as  provided  by  section 
1089  of  the  Penal  Code  of  Georgia  of  1886. 

Sec.  2D.    The  State  Entomologist,  himself  or  assistants,  siiall 
iiave  power  to  enter  during  ordinary  business  hours  any  pi*um- 
ises,   depot,   warehouse,   cotton-mill,   oil-mill   oi    other  buUdlng  ^l^CCduPa 
or  place  in  this  State  where  agricultural  products  are,  or  ore  I'  ^^^^  wee- 
supposed  to  be,  for  the  purpose  of  inspecting  and  determlotng  vii  is  die-.» 
whether  any  boll  weevils  are  there  present.    In  case  of  finding  covered  in 
-4Uiy  material  therein  infested  with  the  boll  weevil  he  shall  at  g_y  gUiQ. 
once  give  instructions  to  the  owner,  agent  or  tenant  thereof 
to   destroy, fumigate   or   treat   such   infested   material   in   such  •'*'•'**• 
manner  as   in   his  judgment  he   may  deem  best.     But  in   vne 
«vent  said  material  shall  be  ordered  destroyed  the  owner  shall 
be    compensated    as    now    provided    by    law    in    cases    where 
property  is  condemned  for  public  use.     Failure  of  the  agent, 
owner   or   tenant   to   comply   with   said   directions    (unless   an 
appeal  be  taken  as  provided  for  in  section  4  of  this  Act),  or 
the   removal   of   said   infested   material,   or   any   part   thereof, 
from  the  premises,  shall  be  deemed  a  misdemeanor,  and  shall 
be  punished  as  provided  by  section  1039  of  the  Penal  Code  of 
-Georgia  of  1895. 

Sec.  21.    The  State  Entomolofirist,  or  one  of  his  assistants,  m 
hereby  required  to  attend  the  Farmers'   Institutes,  and  other 
State  agricultural  societies  held  in  this  State  for  the  purpose  fl'**  *<>  **• 
-of  delivering  lectures  on  injurious  insects  and  plant  diseases,  tend  Farm* 
for  the  purpose  of  disseminating  more  fully  the   information  ^rs    Ineti- 
obtained   by   his    department   among    the   agricultural    classes  ^y^^^    ^1,1^ 
of  the  State,  whenever  it  is  possible  for  the  State  Entomolo-  aarleultural 
cist  or  his  assistants  to  attend  such  meetings.  ^ 

Sec.  22.    As  the  cotton  interests  of  this  State  are  menaced  by  •<>cietle8 
the  possible  introduction  of  the  boll  weevil  at  any  time,  and 
as  the  boll  weevil  may  at  present  Occur  within  the  State,  and  -^       .   . 
that  immediate  steps  may  be  taken  for  its  detection  and  ex-     •^  ™ 

termination,    if   present.    It   is   considefred   that   an   emergency  P^priatlon 
-exists,  and  the  sum  of  two  thousand  dollars  is  hereby  appro-  for  1904 
prlated  out  of  any  funds  in  the  treasury  not  otherwise  appro- 
priated,   to   become    immediately   available    for   executing    the 
provisions   of   this   Act   for   the   period    between   the   date   of 
I>a88age  thereof  and  January  1,  1906. 

Sec.  23.    It  shall  be  the  special  duty  of  the  State  Entomologist 
to   thoroughly   investigrate   the   cause   of   the   diseases   of   the  M*A*||xff   ^- 
-eotton  plant  knowm  as  "wilt"  or  "black  root,"  and  other  siml-  ^^ 
lar  diseases,  and  make  such  experiments  as  in  his  judgment    »>»aOK-roOir 
and  discretion  may  be  necessary  to  find  a  remedy  theretoi  to  of   cotton. 
1>e  furnished  to  the  farmers  of  the  State,  and  for  other  par- 
poses..    The  money  appropriated  by  this  Act  is  hereby  made 
immediately  available.     This  Act  shall   take  effect   from   and 
after  its  passage,   and  all  laws  and  parts  of  laws  in  conflict 
-^th  this  Act  are  hereby  rSpealed. 

(Section  24,  approved  December  20,  1898.)  IVIonthly 

Sec.   24.    It  shall  be  the  duty  of  thd  Inspector  to  make  a  and  Annual 
vionthly  report  of  his  work,  both  as  Entomologist  and  Inspec-  Reports        a 
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tor,  to  the  Board  of  Control  as  well  as  the  expenditure  under 
this  Act.  and  said  Board  shall  report  annually  to  the  Governor 
of  the  State.  This  Act  shall  take  effect  from  and  after  lt» 
passagre,  and  all  laws  and  parts  of  laws  in  conflict  with  this 
Act    are    hereby    repealed. 
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Rules  and  Regulations 


of  the 


Georgia  State  Board  of  Entomolo/^y 


At  the  Annual  Meeting  of  the  Board  held  at 
Macon,  Ga.,  Jan  26th,  1906  the  Rules  and  Regula- 
tions of  the  Board  were  amended  to  read  as  follows: 

Rules  and  Rejulatious  for  the  Government  of  the  State 
Entomologist  in  the  Enforcement  off  the  Act  of  the  Genfiral 
Assembly  of  the  State  off  Georjia  Providing  for  the  Control 
ajid  Eradication  of  the  insect  Peits  and  Fungous  Diseases 
which  Threaten  the  Fruit  and  other  Agricultural  Industries 
of  the  State,  and  for  the  Prevention  of  the  further  Introduc- 
tion of  Dangerously  Injurious  Crop  Pests  from  Without  the 
Stote. 


In  pursuance  of  an  Act  of  the  General  Assembly  of  the 
State  of  Georgia,  approved  December  21,  liS)7,  and  amended 
December  20,  1898  and  December  21,  1900,  and  further  amendedf 
August  13,  1904,  and  August  22,  1905,  creating  a  Board  of  Ento- 
mology and  authorizing  and  directing  the  same  to  take  action 
for  the  suppression  of  certain  hereinafter  defined  Injurious 
Insects  and  fungous  diseases,  and  for  the  prevention  of  che 
further  introduction,  Increase  and  dissemination  of  the  same, 
the  following  rules  and  regulations  are  hereby  enacted  and 
promulgated: 

1.  In  accordance  with  section  11  of  said  Act,  the  following 
Insects  and  fungous  diseases  are  hereby  declared,  individually 
and  severally,  to  constitute  infestation  in  trees  and  plants; 
this  list  to  be  revised  at  the  will  of  tHe  Board  of  Entomology; 

The  San  Jose  Scale  (Aspidlotus  pernicious.) 
The  New  Peach  Scale  (Diaspis  pentagona.) 

The  Woolly  Aphis  of  Apple  (Schlzoneura  lanigera.)  p     .  . 

Black  Knot  of  Plum  and  Cherry  (PlOWrlglitia  morbpsa.)  jf         ^ 

The  Crown  Gall  (Dendrophagus  globosus.)  't^ft*^! 

The  Mexican  Cotton  Boll  Weevil  (Anthonomus  grandls.)  constltutinfl 

Rosette  of  Peach  and  Plum.  infestation 

-  Yellows  of  Peach. 

2.  The  State   Entomologist  is   hereby  charged  with   the  en- 


189 


Digitized  by 


Google 


foreement  of  said  Act,  and  as  inspector  is  directed  to  locate- 
Location    of  by    personal  investigration,  correspondence   and   in    such 
pestt — di- 
rection for 
ti^ating 
same 


manner  as  he  may  deem  best,  the  above-named  pests  so  far 
as  they  may  exist  in  this  State,  and  ^ve  proper  directKiii» 
and  talce  such  steps  in  accordance  with  the  above-cited  Act 
as  he  may  deem  necessary  to  control  or  eradicate  the  sam«k, 

3.  In  accordance  with  Section  5  of  the  above-cited  Act,  Uta- 
State  Entomologist  is  hereby  endued  with  power  to  condemn 
and  destroy  any  infested  trees,  shrubs  or  other  plants  tbat 
in  his  Judgment  arc  not  worthy  of  remedial  treatment,  wneo 
such  infestation  is,  or  is  likely  to  become,  a  menace  to  tlM- 
a^cultural  interests  of  any  section  of  the  State,  or  when  cna- 
owner  or  owners  of  infested  premises  shall  refuse  or  negrloct 

ntroy  Infett-  to  properly  execute  the  treatment  prescribed  for  him  or  ttkook 

4.  Any  trees,  shrubs  or  other  plants  commonly  known  as 
nursery  stock,  shipped  within  the  State  of  Georgrla,  without 
each  box,  bundle  or  package  (in  each  car-load,  or  less  tha»- 
car-load  lot)  being  plainly  labeled  with  the  official  Entomolo- 
gist's certificate  to  the  effect  that  the  contents  of  same  haTfr 

Stock  liabit  ijeen  inspected  and  found  to  meet  with  the  requirements  of  lHa 
Board  of  Entomology  in  accordance  with  Section  10  of  tlia 
Act  cited  above,  shall  be  liable  to  confiscation  upon  the  order 
«)f  the  Inspector. 

5.  No  trees,  shrubs  or  other  plants  commonly  known  aa 
nursery  stock  shall  be  sold,  delivered  or  given  away  witbtn 
the  State  of  Georgia  without  being  plainly  labeled  with  Iba- 
certificate  of  the  State  Entomoloerist. 

6.  Persons  or  firms  within  the  State  of  Georgia  growing  tow 
sale  trees,  cuttings,  shrubs,  vines  or  other  plants  commonU 
known  as  nursery  stock  shall  make  application  to  the  Stata 
Entomologist  (Atlanta,  Ga.)  for  inspection  and  certificate  «M» 
or  before  July  1st  of  each  year.  Any  person,  corporation  ut 
firm  falling  to  make  application  to  have  his  or  their  sto^ 
Inspected   as   aforesaid,    after   receipt   of   notice   of    this   nxle^ 

tpectlon  bt-  g^all  not  be  permitted  to  offer  for  sale  in  this  State  any  of 
fore  July  said  stock  not  Inspected;  provided  that  such  person,  con;>ora- 
l8t  tion  or  firm  may  make  written  application  to  the  State  Boar* 

of  Entomology  to  be  relieved  of  his  or  their  default  and  con- 
sequences, and  offering  to  pay  any  additional  expense  incur- 
red by  the  State  and  its  oflScers  by  reason  of  such  failure^ 
The  Board  may  upon  a  proper  showing  order  an  inspectioaa 
of  said  nursery. 

7.  In  case  som«  part  of  a  nursery  shall  be  found  infestatf^ 
with  San  Jose  scale  no  certificate  shall  then  be  grranted;  pro- 
Nurse  rite  Tided,  however,  that  Isolated  blocks  of  nursery  stock  not  >n- 
partially  In-  fested  may  be  considered  as  separate  nurseries  an-l  a  cei*tlll- 
ftsted — pi*o-  cate  may  be  granted  covering  such  nursery  stock  after  ttMk 
cedure             stock  in  the  Infested  blocks  has  boen  de^tioyed. 

8  P^ach  and  every  box,  bundle  or  pacba^  of  treee,  shrstMi- 
and  other  plants  commonly  known  as  nup.«jery  stock,  shippea 
In  car-load  lots  3r  less  than  car-ioad  lot^  lntt»  tho  State  or 
Georgia  from  any  other  state  or  country  shall  be  plainly  label- 
ed with  a  certificate  of  Inspection  furnished  by  the  entonudo- 
glst,    fruit   Inspector   or   other   duly   authorized   ofllcial    in    tlia^ 
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'-state  or  country  In  which  said  stock  was  grrown,  and  also  with 
the  official  ta*  of  the  Georgia  State  Board  of  Entomology 
hereinafter  provided  for;  said  tag  lo  be  valid  only  until  July 
1st  following  the  date  of  certificate  upon  which  It  is  based  (Bee 
Sections  9  and  13  of  the  Act  cited  above.)  Such  shipments  not 
so  labeled  shall  be  liable  to  confiscation  upon  the  order  of  the 
Inspector. 

9.  Any  person  or  persons  residing  In  states  or  countries  out- 
side of  the  State  of  Georgia,  dealing  in  or  handling  trees, 
shrubs  or  other  plants  in  this  State  or  shipping  trees  shrubs 
or  other  plants  therein,  shall  file  with  the  State  Entomologist 

(Atlanta,  Ga.)  a  certified  copy  (or  signed  duplicate  of  original)  Official  ta^- 
of   the  certificate   issued   by   the  entomologist,   fruit   inspector,  w  Board 
or   other  duly   authorized   ofiOcial   of   the   State   or  Country   In         .       -4|jt 
which   said   stock    was   grown.     Such    certificate   for   nurseries 
south  of  the  northern  boundry  line  of  North  Carolina,  Tennes-  C***  nfiuat 
see,    and   Arkansas   must   be   based   upon   an   inspection   made  be   attachdC^ 
not  earlier  than  July  1st,  and  for  nurseries  north  of  said  line  to  all  thlp- 
up'^n  an  inspection  made  not  earlier  than  June  1st.    Said  per-  j^ofiti   from 
soi»  or  persor*   shall  also  file  with   the  State  Entomologist  a      ... 
signed  statement  In  which  said  person  or  persons  agree  to  fumi- 
gate    with    hydrocyanic    acid    gas    all    stock    shipped    into    the  ***tC 
State  of  Georgia.     Such  fumigation  shall  be  in  a  manner  ap- 
proved by  the  State  Entomologist.    Upon  receipt  and  approval 
of  the  certificate  and  statement  above-mentioned,   the   certifi- 
cate of  the  Georgia  State  Board  of  Entomology  will  be  Issued 
to   the   applicant  without   charge,   and  official   tags   bearing  a 
fac  simile  copy  of  such  certificate  and  the  seal  of  the  State 
Board,  will  be  furnished  the  afjpllcant  at  cost  of  printing  viz.,  Official  tags. 

One  hundred  tags 60  cents  postpaid,  .^^ow  80- 

Two  hundred  tags   85  cents  Postpaid  . 

Three  hundred   tags    11.10  postpaid 

Five  hundred  tags   '..  11.35  sent  by  express  collect 

One  thousand  tags  $2.00  sent  by  express  collect 

10.  No  transportation  company  or  common  carrier  shall  de- 
liver any  box,  bunSle  or  package  of  trees,  shrubs  or  other 
plants   commonly  known  as   nursery   stock,   shipped  from   any 

other  State  or  country  to  any  consignee  at  any  station  in  the  Common 
State  of  Georgia,  unless  each  bQx,  bundle  or  package  is  plainly  carriers 
labeled  with  a  certificate  of  inspection  furnished  by  the  official  M^^ut^MfM 
Entomologist    of    the    State    or    country    in    which    said    stock  ** 

was  grown,  and  also  with  the  official  tag  of  the  Georgia  State  *®  deliver 
Board   of   Entomology    hereinabove   provided    for.     Such    ship-   uncertified 
ments  of  the  nature  designated  above  originating  in  the  State  stock 
of  Georgia,  need  only  have  the  certificate  of  the  State  Ento- 
mologist;  and   unless   his   certificate   is   attached   to   each   and 
every  box,  bundle  or  package  of  trees,  etc.,  they  shall  not  be 
accepted  for  transportation. 

11.  Transportation    companies    shall    Immediately    notify    the 
State   Entomologist    (Atlanta,    Ga.)    when    by   oversight,    negli- 
gence or  otherwise,  any  shipment  of  Uncertified  stock  is  receiv- 
ed at  any  station  or  wharf  in  the  State,   and  it  shall  be  his  Duty  of 
duty  to  proceed  as  speedily  as  possible  to  investigate  and  dis-   Transporta- 
pose  of  such  stock,  as  provided  for  in  the  Act  cited  above.  tlon  Cos. 

12.  All    trees,    shrubs   or   other   plants    commonly   known   as 
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nursery  slock  (with  the  exception  of  conifers  and  strawberry 
plants)  offered  for  sale,  sold,  or  given  away  In  this  State  shall 
be  fumigated  with  hydrocyanic  acid  gas  by  the  owner  under 
the  direction  of  the  State  Entomologist.  Each  and  every 
nurseryman  within  this  State,  growing  nursery  stock  for  sale, 
shall  construct  and  maintain  upon  his  premises  an  air-tight 
fumigating  house  or  box  and  shall  maintain  such  fumlgator- 
ium  in  first-class  condition  for  fumigating  nursery  stock,  be- 
tween the  Ist  of  August  of  each  year  and  the  1st  day  of  May 
following.  Said  fumigating  house  or  box  shall  be  regularly 
Inspected  by  the  State  Entomologist  or  his  assistant  in  con- 
nection with  the  Inspection  of  nurseries,  and  the  owner  or 
each  nursery-  shall  be  required  to  demonstrate  to  the  inspec- 
tor that  he  has  a  practical  working  knowledge  of  fumigating 
methods.  Upon  failure  of  the  fumigating  house  or  box  to  pass 
a  satisfactory  inspection  at  the  tfme  the  nursery  Is  Inspected 
each  year,  no  certificate  shall  be  granted  until  such  fumlgator- 
ium  has  been  placed  in  condition  for  properly  fumigating  nur- 
sery stock.  The  expenses  of  the  Inspector  when  making  an 
Inspection  of  such  fumigating  "house  after  its  repair  or  alter- 
ation, shall  in  all  cases  be  paid  by  the  nurserj'man.  Upon  fail- 
ure of  any  nurseryman  or  dealer  in  nursery  stock  to  comply 
with  these  requirements  certificate  shall  be  withheld  or  can- 
celled. 

13.  Certificate  tags  of  a  standard  size  shall  be  secured 
through  the  State  Entomologist,  lor  attaching  to  all  ship- 
ments and  deliveries  of  nursery  stock  within  this  State.  Such 
tags  shall  bear  the  printed  seal  of  the  Slate  Board  of  1!j«-vo- 
^ology  and  the  fac-simille  signature  of  the  Entomologist,  and 
shall  be  furnished  to  nurserymen  holding  proper  certificates 
at  the  schedule  of  prices  given  in  Regulation  9. 

14.  On  and  after  January  1st,  1905,  all  nurserymen  or  deal- 
ers in  nursery  stork,  selling  nursery  stock  within  this  State, 
shall  be  required  to  thoroughly  fumigate.  In  accordance  with 
the  directions  furnished  them  by  the  State  Entomologist,  all 
nursery  stock  which  they  may  receive  from  points  without 
the  State,  before  .selling  or  delivering  such  stock  within  this 
State. 

15.  Upon  the  inspection  of  any  nursery,  the  owner  of  said 
nur.sery,  when  ordered  to  do  so  by  the  State  Entomolosflst 
or  by  the  inspector,  shall  file  with  the  State  Board  of  Brito- 
mology  an  aflfidavit  to  the  effect  that  all  nufSery  stock  grown 
by  him.  or  for  him  under  contract,  has  been  Inspected  and 
that  the  Inspectors  have  been  advised  of  the  location  of  all 
nursery  stock  owned,  controlled  or  contracted  fior  by  him.  Cer- 
tificate shall  be  withheld  until  such  affidavit  Is  placed  on  file, 

16.  The  State  Entomologist  Is  hereby  authorieed  to  publish 
in  the  form  of  bulletins,  reports,  or  through  the  press  of  the 
State  any  matter  pertaining  to  the  distribution,  life  history, 
liabits  and  treatment  of  Insect  pests  and  fungous  diseases, 
or  other  matter  that  may  be  iVistructive  or  aid  In  the  sxippres- 
slon  of  such  pests. 

17.  The  Board  of  Entomology  may  appoint  temporary  deputy 
Inspectors  when  it  appears  to  be  necessary,  to  assist  the  Er.to- 
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mologlst  In  the  enforcement  of  the  Act  cited  above,  anl  such  Deputy  I  ri- 
der uty  inspectors  shall  have  full  power  to  enter  on  prenxlses  ^nector»— 
and  Inspect  and  report  to  the  State  Entomologist. 

18.  Appeals    from    the    decision    of    the   Entomologist    .ihould  *"^      power 
be    addressed    to    the    Commissioner    of   Agriculture,    (Atlanta,    a^        t 
Ga.)   who   will   notify  the    appellent  of  the  time  and  place  ot  . 
hearing  such  appeal.                                                                                     hearing  of 

19.  The  State  Entomologist  shall  be  Secretary  of  the  Boara  eg*p^*«-«  -j* 
and  all  Inquiries  relative  to  the  provisions  of  the  above-cited  ^       j 

Act  and  the  subject  matter  of  the  same  should  be  addressed  *'®*'*" 
to  him  at  Capitol  Building,  (Atlanta,  Ga.) 

In  addition  to  the  above  rules,  and  as  further  defining  the 
duties  of  the  Entomologist  with  reference  to  inspection  of 
nurseries,  the  State  Board  of  Entomology  prescribes  the 
following: 

The  San  Jose  Scale  shall  be  considered   the  paramount  pest  8an  Jote 
and  Inspections   shall  be   made  with   special   reference   to   this  Scale par^ 

*"«^^^-  amount 

Nursery   stock   Infested   with   the   New   Peach   Scale  shall   be  . 

treated  in  all  respects  as  Is  stock  Infested  with  San  Jose  scale.  ^ 

Nursery  plants  found  bearing  Crown  Gall  shall  be  destroyed 
under  the  directions  of  the  State  Entomologist  and  a  certitt-  Crown   Gall 
cate  Issued  to  the  owner  only  after  he  has  given  reasonable 
assurance    that    such    Infected    plants    have    been    or    will    be 
destroyed.     The  same  requirement  shall  apply  to  nursery  trees  Woofly 
so   badly  Infested   with   Woolly   Aphis  as   to  have  gall   forma-  Aphit 
tlons    upon    the    roots.     Plants    or    trees    infested   to    a    lesser 
degree  with  this  pest  shall  be  treated  and  allowed  to  jass  In- 
spection. 

Should  cases  of  Rosette  or  Yellows  be  found  in  tho  vicinity  Rosette  and 
of  a  nursery  all  diseased  trees  must  be  destroyed  before  a  cer-  Yellow* 
tiflcate  is  given  the  owner  of  the  nursery. 

In  cases  of  Black  Knot  occurring  In  or  adjacent  to  a  nurs- 
ery, certificate  will  be  withheld  until  all  visibly  diseased  wood  Black    Knot 
shall  have  been  destro'yed. 

Notice — Additional  Regulations  relative  to  the  quaran- 
tine against  all  articles  liable  to  introduce  the  Mexican  cot- 
ton boll  weevil,  have  been  adopted  and  read  as  follows: 

At  the  regular  annual  meeting  of  the  Board  of  Entomology 
held  in  Macon,  January  26,  1900,  the  Regulations  relative 
to  the  quarantine  against  the  Mexican  boll  weevil  were 
amended  to  read  as  follows: 

COTTON  BOLL  WEEVIL  REGULATIONS. 

Regulation  20.    The  shipment  into  the  State  of 
Georgia,  of  cotton  lint,  (loose,  baled,  flat  or  eom- 
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C«tton  pro-  pressed)  cotton  seed,  seed  cotton,  hulls,  seed-cotton 

^ucts  from  ^^^  cotton  seed  sacks  (which  have  been  used)  and 

weev     ^^^^  .^  ^^^  sh»ck,  from  points  in  the  states  of  Texas 
■sections  not  '  ^ 

allowed  to    ^^^  Louisiana,  is  hereby    forbidden,    unless    such 

-•nter  State  shipment  shall  be  accompanied  by  the  certificate  of 

a  State  or  Governmental  Entomologist  to  the  effect 

that  such  shipment  originated  in  a  locality  where 

by  actual  inspection  the  Mexican  cotton  boll  weevil 

was  not  found  to  exist. 

Reg.  21.     Shipments  of  household  goods,  furni- 

*j        .-  .J    ture,  machinery,  glassware,  or  supplies  of  any  de- 
Tiousehold  -,r>.  »  w^  i-^.'. 

goods,  fur-  s^^iption,  from  the  States  of  Texas  and  Louisiana 

«ilture,  etc.  shall  be  admitted  into  the  State  of  Georgia  only 
when  accompanied  by  a  certificate  (such  certificate 
to  be  attached  to  way-bill)  as  mentioned  in  Regu- 
lation 20,  and  provided  for  by  an  Act  of  the  I^egis- 
lature  of  the  State  of  Georgia,  approved  August  15, 
1904,  provided  any  of  the  articles  listed  in  Regula- 
tion 20  are  included  in  such  shipment  or  used  as 
packing  for  any  part  or  all  of  same. 

Reg.  22.    Transportation  companies  shall  imme- 
diately notify  the  State     Entomologist     (Atlanta, 

_  ^    Ga.)  when,  by  oversight,  negligence  or    otherwise, 

I  ransporta-  •,  i.  ^.-r^, 

tlon  compa-^'^^'  shipments  of  the  nature  designated  in  Regula- 

nles  must    tions  20  and  21  shall  arrive  at  any  station  or  wharf 

give  notice  in  this  State,  without  a  proper  certificate  or  affidav- 

of  receipt  of  i^  attached,  and  it  shall  be  the  duty  of  the  Ento- 

-  "  *  .  mologist  to  proceed  as  speedily  as  possible,  by  him- 

Infested        ^^^^  ^^  ^^^^  assistants,  to  investigate  such  shipments. 

sections.       If,  upon  investigation,  he  finds  such  shipments  to 

be  in  violation  of  Regulation  20  or  21,  he  shall  at 

once  order  same  removed  from  this  State.     Upon 

failure  of  the  owner  or  shipper  to  i*emove  said  shi|>< 

ment  within  forty -eight  hours  after  notice  has  been 

sent  him  by  wire,  said  shipment  shall  be  siezed  and 

burned. 

Reg.  23.     Shipments  of  the  articles  quarantined 

against  by  Regulations  20  and  21,  and  by  the  Acts 
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-of  the  Legislature  of  the  State  of  Georgia,  approved  Quarantln- 
August  15,  1904,  and  August  22,  1905,  shall  be  made  ed  artlcl«» 
through  this  State  to  points  in  other  states  only  way  pats 
when  in  tight  closed  cars.    Such  cars  shall  not  be  through 
opened  at  any  point  while  in  transit  through  the  ®***®  ^" 
State  of  Georgia.  c'o««d  c*"^ 

Reg.  24.    Shipments  of  nursery  stock,  fruit  and 
truck  into  this  State,  from  points  in  the  states  of 
Texas  and  Louisiana,  shall  be  admitted  only  when 
"none  of  the  articles  mentioned  in  Regulation  20  are  ^^^^y 
used  in  packing  same,  unless  such  shipment  be  ac-  ^^^^  ^^^ 
companied  by  a  certificate  as  mentioned  in  Regu-  restricted, 
iation  20. 

Reg.  25.     Shipments  of  live-stock  from  points  in 

the  states  of  Texas  and  Louisiana,  into  the  State 

-of  Georgia,  are  hereby  absolutely  prohibited  when 

any  of  the  articles  quarantined  against  are  used  as 

l>edding  or  feed  for  such  live-stock,  unless  accompa-     !!^^, 

^""be  del  I  n  Q 
nied  by  the  certificate  of  a  State  or  Governmental  ^^^^ 

Entomologist  to  the  effect  that  the  bedding  or  feed  ' 

originated  in  a  locality  where,  by  actual  inspection, 

the  Mexican  cotton  boll  weevil  was  not  found  to 

-exist. 
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SPRAYING  TO  CONTROL  THE  SAN  JOSE  SCALE 

STTMHAEY. 

Boiled  lime-sulphur  wash  is  recommended  as  a  remedy  for  the 
San  Jose  scale. 

Salt  in  the  wash  does  not  appear  to  be  necessary  or  desirable. 

Soluble  Oil  Sprays  shonld  be  used  cautiously.  Do  not  depend 
entirely  on  these  preparations  without  first  giving  them  thorough 
test  on  a  small  number  of  trees. 

Badly  infested  orchards  should  be  sprayed  twice;  once  in  fall 
and  again  the  following  spring. 

Orchards  which  cannot  be  sprayed  twice  should  be  given  one 
thorough  spring  spraying. 

Large  orchards  will  have  to  be  partly  sprayed  in  fall  or  winter. 
In  such  cases  spray  the  least  infested  portion  in  fall  or  winter, 
and  the  worst  infested  portions  of  the  orchard  in  spring.  Or 
better  yet,  spray  the  worst  infested  portions  both  faU  and  spring. 

Convenient,  serviceable  boiling  arrangement  must  be  provided 
for  boiling  lime-sulphur  wash. 

Steam  boiling  outfits  are  most  desirable  when  considerable  quan- 
tities of  lime-sulphur  wash  must  be  made. 

Iron  kettles  may  be  used  for  boiling  small  quantities  of  lime- 
sulphur  wash.  When  such  kettles  are  used  set  them  in  brick  arch 
as  shown  in  Fig.  4. 

Spray  pumps  capable  of  giving  sufficient  power  to  throw  a  strong 
spray  should  always  be  used.    Whenever  more  than  a  few  trees  are 
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to  be  sprayed,  it  does  not  pay  to  attempt  to  use  small,  cheap  spray 
pumps. 

ThoronghneM  in  spraying  is  necessary  in  order  to  secure  satis- 
factory results.  This  role  applies  no  matter  what  mixture  or 
solution  is  employed  for  spraying  the  trees. 

The  lime  used  in  preparing  lime-sulphur  wash  should  be  a 
calcium  lime  instead  of  a  magnesia  lime.  The  latter  is  not 
desirable.    See  discussion  of  grades  of  lime  on  pi^  206. 

Sulphur  may  be  purchased  in  different  forms,  but  the  grades 
most  highly  recommended  are  ''flour"  or  ''flowers"  of  sulphur. 

Self -boiled  lime-sulphur  washes  may  sometimes  be  used  with 
succcM,  but  they  are  not  recommended  for  general  use  on  account 
of  the  extra  expense  involved. 

The  addition  of  tar,  potash  lye,  copperas,  bluestone,  or  any  other 
substance  to  the  regular  lime-sulphur  wash,  does  not  appear  to  be 
necessary  or  desirable  on  account  of  making  the  mixture  more 
costly. 

Experiments  conducted  by  individuals  often  result  in  valuable 
discoveries.  Fruit  growers  are  urged  to  make  experiments  with 
any  remedy  for  the  San  Jose  scale,  but  to  do  so  on  a  conservative 
basis. 

The  San  Jose  scale  may  be  kept  in  control  if  all  who  have  infes- 
ted orchards  will  apply  the  remedies  recommended.  It  is  better 
to  spray  orchards  from  one  end  to  the  other  when  only  a  few  trees 
ai  actually  found  infested,  and  thereby  prevent  injury,  rather 
than  to  delay  the  spraying  until  the  orchards  become  badly  infest- 
ed by  the  scale. 
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SPRAYING  TO  CONTROL  THE  SAN  JOSE  SCALE 

R.  L  SMITH. 


INTEODUCTION. 


Spraying  to  control  the  San  Jose  scale*  is  now  generally 
accepted  by  nearly  all  fruit  growers  as  the  meet  eflScient  means 
of  fighting  this  pest.  Spraying  is  no  longer  in  an  experimental 
stage.  No  one  questions  the  necessity  and  few  question  the  value 
of  spraying.  The  only  bone  of  contention  among  fruit  growers 
and  entomologists  concerning  the  operation  of  spraying  to  control 
this  scale,  lies  in  the  question  of  what  to  use,  and  when  and 
how  to  make  the  application.  Even  on  this  score  most  ento- 
mologists are  agreed  on  the  best  known  remedy,  but  some  fruit 
l^rowers  are  prone  to  look  for  something  better  or  at  least  diflfer- 
ent  from  the  mixtures  most  commonly  advocated. 

Entomologists  and  others  who  make  oflScial  recommendations 
for  the  guidance  of  fruit  growers,  are  compelled  to  be  conser- 
vative; to  think  carefully  and  weigh  all  sides  of  the  question. 
Frequently  they  may  be  almost  compelled  to  recommend  some 
mixture  that  does  not  meet  the  approval  of  all  fruit  growers. 
Such  is  the  situation  when  recommending  lime  and  sulphur  wash 
for  spraying  to  control  the  San  Jose  Scale.  The  writer  appre- 
ciates his  position  as  keenly  as  do  those  who  read  these  lines, 
liime  and  sulphur  wash  is  not  plpasant  to  handle.  It  is  not 
strange  that  fruit  growers  dislike  to  undertake  the  work  of 
spraying  with  it.  Still  in  view  of  all  this  opposition  we  shall 
still  recommend  lime  and  sulphur  until  something  equally 
efficient,  or  more  so,  has  been  discovered  and  proven. 

Georgia  fruit  growers  in  many  parts  of  the  State,  have,  during 
the  past  few  years,  demonstrated  beyond  question  the  value  of 
lime  and  sulphur  as  a  remedy  for  the  San  Jose  Scale.    Hundreds 

^CBalletin  No.  17.  on  Peach  Insects,  gives  a  fall  description,  and  Life  History  of  the 
SAN  JOSB  SCALE,  and  may  be  obtained  by  applying  to  the  State  Entomologist,  Atlanta, 
Ga.) 
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of  orchards  that  have  been  sprayed  each  winter  for  the  past  four 
or  five  years,  silently  testify  to  the  value  of  the  boiled  lime  and 
sulphur  wash.  Orchards  which  four  years  ago  were  nearly 
ruined  by  scale,  are  now  practically  free  and  doing  apparently  as 
well  as  orchards  not  infested  by  this  pest.  Of  course  this  spray- 
ing has  cost  money ;  but  consider  the  result ! 

Purpose  of  this  Bulletin. 

This  bulletin  is  written,  and  will  be  given  a  wide  circulation 
in  Georgia,  for  the  purpose  of  placing  reliable  information  in 
the  hands  of  all  fruit  growers.  The  recommendations  made 
herein  are  given  only  after  mature  consideration  and  far-reach- 
ing observation.  Mention  is  made  herein  of  the  soluble  oil 
preparations  that  are  now  being  sold  and  recommended  by  the 
manufacturers  and  also  by  some  prominent  fruit  growers.  The 
writer  does  not  desire  to  be  classed  as  one  prejudiced  against 
these  new  preparations,  but  rather  as  one  who  desires  to  give 
them  an  opportunity  for  proving  their  merit.  Fruit  growers 
cannot  aflford  to  risk  too  much ;  their  orchards  are  too  valuable. 
When  the  soluble  oil  preparations  have  been  used  long  enough 
to  show  conclusively  that  they  are  equal  to  lime  and  sulphur  wash 
— as  a  destroyer  of  San  Jose  scale — then  he  will  be  as  ready  as 
any  one  to  recommend  them  to  the  Georgia  fruit  growers. 

UHE-STnPHTJB  WASH 

versus 

UHE-SVLPHTJE-SALT  WASH. 

Experiments  conducted  in  1903,  1904  and  1905,  by  the  State 
Board  of  Entomology  have  shown  that  lime  and  sulphur  wash, 
without  salt,  will  prove  practically  as  eflScient  as  lime,  salt  and 
sulphur  wash.  Applications  of  these  two  mixtures  have  been 
made  side  by  side  for  the  purpose  of  comparison.  The  results 
have  been  about  equal,  or  so  nearly  so  that  neither  one  seemed 
to  have  any  decided  advantage.  In  some  instances  lime  and 
sulphur  alone  has  proved  superior  to  the  mixture  with  salt  added, 
but  in  other  cases  the  reverse  was  true.  The  difference  in  results 
obtained  was  generally  due  and  traceable  to  the  manner  in 
which  the  mixtures  were  prepared.  Perhaps  nothing  used  for 
spraying  purposes  is  liable  to  greater  variation  than  the  lime 
and  sulphur  mixtures.  This  is  due  largely  to  difference  in 
grades  of  lime,  difference  in  grades  of  sulphur,  and  particularly 
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to  the  matter  of  boiling  the  mixtures.  Whether  one  or  the 
other  mixture  is  used  the  matter  of  proper  preparation  is  one 
of  prime  importance.  This  will  be  discussed  with  the  directions 
for  preparing  the  mixtures  in  the  following  pages. 

While  we  recommend  lime  and  sulphur  without  salt  we  will 
give  the  formula  including  salt  in  case  some  growers  desire  to 
continue  its  use.    (See  page  206.) 

Idme  and  Sulphur  Wash. 

Formula 

Lime 20  pounds. 

Sulphur 16  pounds. 

Water  to  make 50  gallons. 

Boil  from  40  minutes  to  1  hour. 

Directions  for  Preparing. — ^Mix  the  sulphur  into  a  thin  paste, 
using  only  enough  water  to  break  up  all  the  lumps.  Place  about 
15  gallons  of  water  in  a  kettle,  or  boiling  tank,  or  vat,  if  steam 
is  employed,  and  heat  to  the  boiling  point.  Add  the  sulphur 
paste  to  the  boiling  water  and  mix  thoroughly.  Next  add  the 
stone  lime — which  should  be  previously  weighed  out  and  ready 
for  use — and  while  the  lime  is  slaking  stir  often  enough  to  keep 
the  lime  and  sulphur  well  mixed.  In  this  way  the  entire  heat  of 
the  slaking  lime  combined  with  the  heat  of  the  boiling  water  will 
dissolve  much  of  the  sulphur.  As  the  sulphur  goes  into  solution 
a  rich  brick-red  color  unll  appear.  While  the  lime  is  slaking 
water  may  have  to  be  added  to  prevent  boiling  over.  Where 
steam  is  employed  it  will  have  to  be  turned  off  until  the  lime  is 
partly  slaked.  An  excess  of  water,  more  than  15  or  20  gallons 
at  the  most,  is  not  desirable.  After  the  lime  is  slaked  continue 
the  boiling  for  from  forty  minutes  to  one  hour,  or  more  if 
necessary  to  get  the  sulphur  well  dissolved. 

Time  Required  for  Boiling. — Concerning  the  time  required  for 
boiling,  no  definite  rule  can  be  given.  The  operator  must  be 
guided  by  the  condition  of  the  mixture.  When  properly  boiled 
the  lime  and  sulphur  wash  unll  be  a  dirty  orange  red  color  with 
slightly  greenish  cast,  and  no  sign  of  the  light  yellow  sulphur 
color  wUl  be  evident.  This  may  be  accepted  as  an  unvarying  rule 
and  the  time  of  boiling  regulated  accordingly.  By  using  steam 
a  mixture  of  the  proper  color  may  often  be  secured  after  25 
or  30  minutes  boiling,  but  in  kettles  over  a  wood  fire  the  boiling 
must  often  be  continued  for  one  hour  or  more. 

When  the  mixture  is  boiled  until  it  assumes  the  correct  color 
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it  is  ready  to  be  diluted  to  50  gallons.  The  dilution  may  be 
made  with  cold  water,  but  warm  water  is  preferable  if  it  can  be 
secured.  When  the  mixture  is  diluted  it  should  still  retain  the 
orange  red  color.  This  is  the  crucial  test.  If  the  yellow  color 
appears  in  the  diluted  mixture  the  concentrated  solution  is  not 
boiled  sufficiently. 

By  carefully  adhering  to  the  above  rules  many  failures  in 
sprajdng  may  be  avoided. 

lime-Sulphur  and  Salt  Wash. 

Formula 

Lime 20  pounds. 

Sulphur  16  pounds. 

Salt 10  pounds. 

Water  to  make 50  gallons. 

Boil  from  40  minutes  to  1  hour. 

Directions. — This  mixture  is  prepared  exactly  like  the  lime 
and  sulphur  (see  page  205)  except  that  the  salt  should  be  added 
after  the  lime  is  through  slaking. 

Concerning  the  Grade  of  Lime  to  be  Used. 

According  to  experiments  recently  conducted  by  the  Virginia 
Experiment  Station,*  the  calcium  limes  should  always  be  em- 
ployed. The  magnesia  limes  do  not  unite  as  well  with  the 
sulphur  and  sometimes  failure  of  lime  and  sulphur  wash  may  be 
traced  directly  to  the  employment  of  magnesia  lime.  The  fruit 
grower  should  insist  on  getting  a  good  grade  of  calcium  lime 
when  purchaisng  lime  to  use  in  making  lime  and  sulphur  wash. 
Lime  that  will  slake  down  completely,  instead  of  leaving  lumps 
that  will  not  break  up,  should  be  used  if  possible.  Fresh 
unslaked  lime  is  also  necessary.  Air  slaked  lime  does  not  unite 
as  completely  with  the  sulphur,  and  should  not  therefore  be 
employed.  If  necessary  to  use  lime  that  is  partly  air-slaked  an 
increased  amount,  over  the  20  pounds  recommended,  should  be 
used.  Thirty  or  forty  pounds  of  lime  will  not  hurt  the  resulting 
mixture,  but  when  fresh  unslaked  lime  is  at  hand,  twenty  pounds 
to  sixteen  pounds  of  sulphur  and  fifty  gallons  of  water  is  suf- 
ficient. 

Grades  of  Sulphur. 

Sulphur  is  sold  in  different  ways  and  under  different  names, 

•A  bnlletin  recently  leened  bv  the  Virginia  Experiment  Station.  Blackebarg,  Va.,  (Bal. 
No.  1,  NewSer..  Ume-Salphur  Wash  Studies,  1004  to  11K)6)  give«  reraU  of  recent  ezperimenta 
with  lime  of  varione  grades,  and  may  be  secured  on  application. 
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but  the  forms  most  commonly  used  by  fruit  growers  are,  flour 
of  sulphur,  and  flowers  of  sulphur.  The  latter  is  really  sub- 
limed sulphur,  or  the  sulphur  that  crystallizes  on  the  sides  of 
the  chambers  in  which  the  sulphur  fumes  are  caught,  while  the 
former  is  the  sulphur  that  condenses  or  melts  from  the  sulphur 
fumes  and  is  caught  in  molds  where  it  hardens  and  is  afterward 
ground  to  a  fine  powder.  Flowers  of  sulphur  are  scraped  from 
the  walk  of  the  sulphur  chambers  and  do  not  require  any  grind- 
ing. Flour  of  sulphur  is  made  by  grinding  the  sulphur,  known 
as  brimstone,  that  is  caught  in  the  molds.  The  two  grades  of 
sulphur  are  practically  the  same,  chemically,  only  that  the 
** flowers"  are  a  little  lighter  and  more  finely  divided  than  the 
^'flours." 

For  making  lime  and  sulphur  wash  either  ** flour*'  or  ** flowers'' 
of  sulphur  may  be  used.  The  flour  of  sulphur  is  usually  cheaper 
than  the  flowers  of  sulphur  and  for  that  reason  it  is  preferable. 

Our  experiments  have  shown  that  floor  of  sulphur  is  equal  in 
value,  pound  for  pound,  with  flowers  of  sulphur,  for  making  lime 
and  sulphur  wash,  hence  we  see  no  reason  why  fruit  growers 
should  pay  the  extra  price  charged  for  flowers  of  sulphur  when 
the  cheaper  grade  is  just  as  valuable. 

Crystalline  sulphur,  or  a  sulphur  ore  sold  under  the  name 
crystalline  sulphur,  has  been  used  to  some  extent  in  Georgia 
during  the  past  two  seasons.  Analysis  shows  this  sulphur  to  be 
Dearly  as  pure  as  either  flour  or  flowers  of  sulphur,  but  on 
account  of  coming  in  lumps  the  crystalline  sulphur  is  not  desir- 
able for  making  lime  and  sulphur  wash.  The  lumps  are  often 
hard  to  break  up  and  it  requires  a  long  period  of  boiling  to 
dissolve  even  the  small  Itmips.  If  the  crystalline  sulphur  could 
be  ground  to  a  fine  powder  it  would  no  doubt  be  valuable,  but 
as  now  sold  fruit  growers  are  cautioned  against  trying  to  make 
it  take  the  place  of  the  ordinary  sulphur. 

Sulphur  should  be  in  such  a  condition  as  to  make  it  easily 
dissolved  by  bcriling,  and  any  grade  of  sulphur  that  will  ngt 
dissolve  in  the  usual  time,  as  recommended,  should  not  be  used 
on  account  of  its  causing  additional  expense. 

Disadvantage  of  Using  Salt. 

As  already  mentioned,  salt  does  not  seem  to  be  necessary, 
but  some  fruit  growers  who  have  had  good  results  where  salt 
has  been  used  will  prefer  to  continue  its  use.  There  are,  how- 
ever, some  disadvantages  that  cannot  be  overcome.    One  is,  the 
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tendency  of  salt  to  cause  iron  and  other  metals  to  rust.  This  is 
one  reason  why  salt  should  be  discarded  if  possible.  The  steam 
pipes  around  the  boiling  tank,  and  the  iron  portions  of  the  spray 
pumps,  as  well  as  the  iron  on  wagons,  rusts  badly  when  covered 
with  lime-sulphur  and  salt  wash.  Lime  and  sulphur  wash  aloni 
is  bad  enough,  but  the  addition  of  salt  makes  even  more  trouble. 
Then  the  matter  of  expense,  not  only  for  the  salt  itself,  but  the 
handling,  should  not  be  overlooked.  Further  than  tiiis,  a  few 
peach  growers  have  been  led  to  believe  that  the  mixture  of  lime, 
sulphur  and  salt  was  the  cause  of  the  death  of  small  twigs  on 
sprayed  trees,  and  they  have  believed  the  salt  was  largely  res- 
ponsible for  the  injury.  Whether  this  last  assertion  is  true  or 
not  I  am  not  prepared  to  say.  Everything  considered,  however, 
salt  seems  to  be  undesirable  and  unnecessary. 

LIHE-SVLPHTTB  WASH  WITHOVT  BOHIHG. 

There  has  always  been  considerable  talk  of  making  a  wash 
containing  lime  and  sulphur  without  the  necessity  of  boiling, 
which  is  an  expensive  operation.  Fruit  growers  often  ask  the 
question :  Why  is  it  that  we  cannot  use  an  excess  of  lime  or  else 
use  caustic  potash  or  soda  to  help  dissolve  the  sulphur  and  thus 
save  this  expense  of  boiling?  In  reply  to  that  question  we  can 
honestly  state  that  such  a  thing  is  possible.  At  the  same  time 
we  must  state  that  it  does  not  appear  to  be  an  economical  plan. 

In  1904,  the  State  Board  of  Entomology  made  a  series  of 
experiments  at  Myrtle,  Gna.,  with  the  use  of  various  mixtures 
containing  lime,  sulphur,  salt,  tar,  potash  or  caustic  soda,  etc. 
The  result  of  those  experiments  was  reported  in  Bulletin  No.  14, 
in  1904.  At  that  time  there  was  published  a  formula  for  a  self- 
boiled  lime,  sulphur  and  caustic  soda  wash.  The  experiment  at 
Myrtle  had  shown  that  such  a  wash  could  be  used  when  desirable 
to  make  up  a  small  quantity  of  lime  and  sulphur  wash,  but  that 
it  did  not  seem  worthy  of  general  application. 

For  the  benefit  of  fruit  growers  who  have  only  a  few  scale 
infested  trees  the  following  formula  is  copied  from  our  Bulletin 
No.  14: 


Formula 


The  Idme-Sulphor-Soda  Wash. 

Lime 16  pounds. 

Sulphur  8  pounds. 

Commercial  caustic  soda 8  pounds. 

Water 50  gallons. 
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Mix  the  sulphur  into  a  thick  paste  with  a  small  amount  of 
BOILING  HOT  water.  Then  add  the  caustic  soda  slowly,  (do 
not  dissolve  the  soda  in  water)  keeping  the  mixture  thoroughly 
stirred.  A  brick-red  color  will  appear  almost  at  once.  Continue 
the  addition  of  the  soda,  and  continue  stirring,  adding  small 
amounts  of  hot  water  as  may  be  necessary  to  prevent  the  mix- 
ture getting  too  thick.  The  soda  should  dissolve  all  of  the 
sulphur  in  a  few  minutes,  producing  a  clear,  deep  red  liquid. 
Unless  the  liquid  is  entirely  clear,  with  no  particles  of  undissolved 
sulphur  remaining,  the  mixture  must  be  heated  until  all  sulphur 
is  dissolved.  IT  IS  ABSOLUTELY  BIPERATIVE  THAT 
ALL  SULPHUR  BE  DISSOLVED  AND  A  CLEAR  LIQUID 
OBTAINED,  BEFORE  THE  LIME  IS  ADDED.  To  the  clear 
liquid  described,  add  the  stone  lime,  previously  weighed  out, 
and  while  it  is  slaking  keep  well  stirred.  The  completed  prepar- 
ation will  have  the  familiar  yellowish-green  color  character- 
istic of  the  lime-sulphur  preparations.  Dilute  with  cold  water 
to  the  desired  point  and  spray  at  once. 

We  cannot  recommend  the  above  formula  as  highly  as  the 
boiled  lime  and  sulphur  wash.  Whenever  the  self-boiled  wash 
is  used  on  trees  badly  infested  by  scale  it  will  be  necessary  to 
make  two  applications,  one  in  late  fall  and  one  in  early  spring. 
By  increasing  the  amounts  of  eaeh  ingredient  used  to  each  50 
gallons  of  water,  a  wash  equal  to  lime  and  sulphur  would  be 
obtained,  but  the  expense  of  the  mixture  would  then  debar  its 
use.  Further  than  this,  it  requires  more  care  to  make  the  self- 
boiled  mixture,  and  in  practice  it  would  be  found  that  the  ordi- 
nary  negro  laborer  would  not  be  able  to  secure  perfect  results. 

lime-Snlphur  and  Potassium  Sulphide  Mixture.* 

Formula 

Lime 20  pounds. 

Potassium  Sulphide 20  pounds. 

Water  (to  make) -40  gallons. 

This  formlula  is  highly  recommended  by  Drs.  Britton  and 
Walden  of  the  Conn.  Experiment  Station,  for  use  in  spraying  a 
few  small  trees  and  shrubs.  They  state  that  it  is  hardly  practi- 
cable for  spraying  large  trees,  on  account  of  its  expensiveness. 

Directions  for  Preparing. — ^Place  the  weighed  potassium  sul- 
phide in  a  half-barrel  and  add  three  or  four  gallons  of  water. 

♦Conn.  Exp.  Station  Bull.  146.    (Britton  &  Walden.) 
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Stir  occasionally.  Place  the  lime  in  a  barrel  and  slake  carefully, 
the  same  as  for  a  boiled  mixture.  When  the  potassium  sulphide 
has  all  dissolved  add  it  to  the  slaked  lime,  with  water  to  make 
about  one-third  the  required  volume.  Then  strain  the  mixture 
into  the  pump  barrel,  dilute  to  make  the  right  proportion  and 
apply  to  the  trees. 

OTHEB  UHE  AND  SVLPHXTB  FBEPABATIONS. 

Doubtless  some  fruit  growers  will  want  to  know  about  other 
methods  of  using  lime  and  sulphur  wash  than  the  ones  already 
given.  Many  different  formulas  have  been  tested,  some  calling 
for  the  addition  of  potash  lye,  coal  tar,  bluestone,  copperas,  etc., 
combining  one,  or  two  or  three  of  these  extra  ingredients  with 
the  lime  and  sulphur  wash.  Experience  has  shown  in  the 
majority  of  instances  that  none  of  these  extra  ingredients  are 
necessary  when  making  a  wash  to  destroy  the  San  Jose  scale. 
The  addition  of  any  substance  adds  to  the  expensiveness  of  the 
wash  without  resulting  in  a  correspondingly  better  result.  It 
does  not  seem  to  the  writer  advisable  or  desirable  to  recommend 
any  other  formulas  than  the  ones  already  given.  It  would  be 
possible  to  record  several  instances  of  how  certain  fruit  growers 
have  been  disappointed  by  attempting  to  secure  good  results 
from  using  formulas  widely  differing  from  those  generally 
recommended.  Experiments  of  this  kind  are  often  expensive. 
Fruit  growers  should  go  slow  in  trying  preparations  that  have 
not  been  tested. 

Value  of  Experimental  Work. 

No  one  can  doubt  the  value  of  repeated  experiments  in 
attempting  to  control  the  San  Jose  scale  or  other  insects.  These 
experiments,  however,  are  frequently  costly  and  cannot  easily  be 
borne  by  individual  orchardists.  The  State  Experiment  Stations 
and  State  Boards  of  Entomology  and  other  similar  institutions  are 
established  and  supported  by  the  State  or  Federal  Government 
for  the  purpose  of  taking  these  burdens  off  of  the  shoulders  of 
the  individual.  In  Georgia  the  work  of  finding  a  remedy  for 
the  San  Jose  soale  is  placed  by  the  State  in  the  hands  of  the  State 
Board  of  Entomology.  This  body  has  done  and  will  continue  to 
do,  all  in  their  power  to  control  the  San  Jose  scale.  Now  under 
these  conditions  it  seems  almost  unnecessary  to  say  that  orchard- 
ists would  often  save  time  and  expense  by  following  the  direc- 
tions of  our  Board,  or  some  other  similar  Board  or  Commission. 
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Experiments  by  individuals  often  result  in  valuable  discoveries, 
but  these  experiments  should  be  made  unth  care,  and  operated 
on  a  conservative  basis. 

The  above  statement  has  been  called  forth  by  the  fact  that 
several  orchardists  in  Georgia,  during  the  season  of  1905-06, 
attempted  to  use  new  and  comparatively  untested  preparations 
to  destroy  the  San  Jose  scale  with  a  result  that  their  orchards  are 
now  in  a  precarious  condition.  Others,  more  fortunate,  have  had 
better  results.  As  a  general  rule,  however,  orchardists  would 
do  well  to  go  slow  in  the  matter  of  individual  experiments.  This 
advice  is  given  with  a  fuU  knowledge  of  conditions  as  they 
exist  at  the  present  time.  Nothing  is  giained  by  arriving  at  hasty 
conclusions — too  often  guess  work — and  for  that  reason  prin- 
cipally we  still  recommend  the  straight  boiled  lime  and  sulphur 
wash. 
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SOLUBLE  on.  FKEPA&ATIOHS. 

As  stated  in  the  introductory  paragraphs  of  this  bulletin  we 
desire  to  make  mention  of  the  soluble  oil  sprays  now  recom- 
mended, by  the  manufacturers  and  by  a  few  entomologists,  as 
a  remedy  for  the  San  Jose  scale.  It  may  be  stated  at  the  outset 
that  we  do  not  recommend  fruit  growers  in  Georgia  to  attempt 
to  use  the  soluble  oils  in  place  of  lime'Sulphur  wash,  at  least 
untU  the  oU  sprays  have  been  given  further  trial.  While  not 
recommending  the  oil  preparations  for  general  use  we  do  urge 
fruit  growers  who  are  dissatisfied  with  the  lime-sulphur  wash 
to  test  the  oil  sprays  on  small  blocks  of  badly  infested  trees. 
Only  in  this  way  can  the  true  value  of  the  remedy  be  deter- 
mined. In  the  following  paragraphs  the  result  of  the  experi- 
ments and  observations  made  by  members  of  the  State  Board 
of  Entomology  will  be  given.  These  results  are  written  entirely 
without  prejudice,  or  with  any  intention  of  seeming  to  belittle 
the  true  value  of  the  soluble  oil  sprays.  We  simply  desire  to 
let  the  Georgia  fruit  growers  know  the  results  so  far  obtained 
by  the  use  of  soluble  oil  sprays  as  they  appear  to  the  unpreju- 
diced observer. 

The  order  in  which  the  following  preparations  are  mentioned 
does  not  mean  that  preference  is  given  to  any  one  in  particular. 
The  comparative  value  of  the  soluble  oil  sprays  is  not  indicated 
by  the  order  in  which  they  are  mentioned. 

Scalecide  (Pratt's). 

Scalecide  is  manufactured  by  the  B.  G.  Pratt  Company,  11 
Broadway,  N.  Y.,  and  recommended  by  them  to  kill  San  Jose 
scale  by  using  a  5  per  cent  solution.  According  to  the  words 
of  the  above  company,  which  appear  in  one  of  their  circulars, 
Scalecide  is,  **a  petroleum  oil  that  will  mix  instantly  with 
cold  water  in  any  proportion,  and  will  not  separate  out  in  days 
or  weeks,  except  by  boiling  or  freezing  it  out."  They  state 
further,  **this  we  accomplish  by  breaking  up  the  oil  globule  (the 
nearest  approach  to  a  pure  petroleum  soap),  which,  when  mixed 
with  water,  spreads  out  in  a  very  thin  but  perfect  sheet  of  oil.'' 

Scalecide  is  recommended  by  the  manufacturers  to  be  used  at 
a  strength  of  1  part  Scalecide  to  20  parts  water.    The  solution 
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is  prepared  for  spraying  by  simply  adding  one  gallon  of  Scaleeide 
to  the  twenty  gallons  of  water.  This  is  a  very  simple  process. 
The  solution  does  not  require  agitation  after  the  first  thorough 
mixing. 

On  November  23rd  and  24th,  1905,  Scaleeide  was  used  in  our 
experimental  spraying  at  Thomson,  Ga.  The  solution  was  tested 
at  strengths  varying  from  1  part  Scaleeide  and  5  parts  water 
to  1  part  Scaleeide  and  20  parts  water.  Without  going  into  the 
details  of  the  experiment  the  results  obtained  showed  conclu- 
sively that  the  solution  ought  to  be  used  at  a  strength  greater 
than  that  recommended  by  the  manufacturers.  Where  we  used 
Scaleeide  at  1  to  5,  and  1  to  10,  we  killed  practically  all  the  scale, 
but  at  the  strength  of  1  to  15,  we  were  unable  to  kill  all,  or 
nearly  all  of  the  scale,  and  at  1  to  20  the  solution  did  not  kill 
over  50  or  60  per  cent  of  the  scale.  As  this  experiment  repre- 
sented the  result  of  spraying  only  a  small  number  of  trees,  we 
did  not  care  to  depend  fully  on  that  result  alone.  We  therefore 
made  special  exiamination  of  orchards  at  Fort  Valley,  Elberta 
(14  miles  south  of  Macon),  and  Warthen,  Ga.  At  each  of  these 
places  extensive  orchards  were  sprayed  during  the  season  of 
1905-06.    The  result  of  our  observations  showed  the  following: 

On  April  11th,  at  Fort  Valley,  the  writer  personally  examined 
two  extensive  orchards  sprayed  with  Scaleeide.  The  spraying 
was  done  during  January  and  February.  Examination  showed 
that  the  Scaleeide  (which  had  then  been  on  about  two  months) 
had  killed  a  large  per  cent  of  the  scale  in  the  Hale  orchard 
but  in  the  other  orchard  the  spraying  had  not  been  successful. 
Whether  this  was  due  entirely  to  poor  spraying,  or  not,  I  was  un- 
able to  determine.  In  the  orchard  where  it  was  apparent  that 
a  large  per  cent  of  the  scale  had  been  killed,  it  was  found 
by  comparison  with  an  adjoining  block  sprayed  with  lime- 
sulphur  wash  that  the  latter  treatment  had  been  even  more 
successful.    These  sprayings  were  made  on  peach  trees. 

The  Hale  orchard  at  Fort  Valley  was  again  inspected  by  the 
writer  on  August  28,  1906.  At  that  time  the  sprayed  trees 
were  nearly  free  from  scale,  comparing  well  with  the  trees 
sprayed  with  the  lime-sulphur  wash.  This  report  alone,  would 
indicate  that  the  Sealecide  treatment  might  be  recommended, 
but  note  the  result  of  the  other  examinations: 

At  Warthen,  two  orchards  sprayed  in  January  1906,  were 
examined  by  W.  W.  Chase,  our  deputy  inspector.  He  reports 
that  examination  of  one  orchard  at  Warthen,  which  had  been 
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sprayed  two  weeks  before  the  date  of  examination,  January 
17,  1906,  showed  fully  50  per  cent,  by  actual  count,  of  the  scale 
alive.  The  other  orchard  on  that  date  had  been  sprayed  only 
two  days.  On  June  13th,  Mr.  Chase  again  inspected  these 
orchards  and  reported  that  the  treatment  appeared  to  be  quite 
effective,  as  very  few  young  scale  were  found  and  only  a  small 
per  cent  of  the  old  scale  were  apparently  alive.  Why  he  found 
this  condition  in  June  it  is  hard  to  understand  unless  he  hap- 
pened to  make  the  examination  at  a  time  when  very  few  young 
scale  were  moving.  On  August  30th.  Mr.  Chase  made  a  third 
examination  of  the  orchards  at  "Warthen.  His  report  was  as 
follows : 

**Mr.  Duggan's  and  Mr.  Gilmore's  orchards  were  examined 
again  on  this  date,  (Aug.  30,  1906).  In  Mr.  Gilmore's  orchard 
the  live  scale  were  very  abundant,  most  of  the  young  wood  of 
the  season's  growth  being  infested.  Mr.  Duggan's  orchard  was 
never  as  badly  infested  as  the  other,  but  here,  too,  much  live 
scale  was  found  in  the  infested  sections.  The  results  at  this 
time  appear  to  be  very  unsatisfactory." 

In  Mr.  Gilmore's  orchard  a  few  trees,  sprayed  especially 
for  the  purpose  of  examination,  the  spraying  being  done  as 
thoroughly  as  possible,  proved  to  be,  at  the  August  30th  exam- 
ination, as  badly  infested  as  any  portion  of  the  orchard.  This 
showed  conclusively  that  the  poor  result  from  the  use  of 
Scalecide  could  not  be  laid  to  poor  or  improper  spraying. 

At  Elberta  the  orchards  of  the  Elberta  Fruit  Company  were 
sprayed  with  Scalecide  during  December  1905,  and  February 
1906.  One  two-year  old  orchard  was  sprayed  twice,  each  time 
thoroughly,  according  to  the  statement  of  the  manager,  and  on 
April  21^  1906,  when  examined  by  the  writer,  was  found  to 
have  fully  50  per  cent  of  the  scale  alive.  These  were  small  trees 
that  could  easily  be  covered  with  the  spray. 
•  The  above  reports  show  such  contradictory  results,  that  we 
are  compelled  to  warn  fruit  growers  against  depending  too 
thoroughly  on  this  treatment.  We  know  instances  where  the 
Scalecide  treatment  has  been  pronounced,  by  fruit  growers,  as 
thoroughly  successful.  Our  experiments,  backed  by  the  result 
of  observations  made  in  large  orchards,  would  indicate  that 
satisfactory  results  may  not  be  expected  in  the  majority  of  cases. 

"Target  Brand"  Scale  Destroyer. 

A  soluble  oil  spray  sold  by  the  American  Horticultural  Dis^ 
tributing  Co.,  Martinsburg,  W.  Va.,  under  the  above  title,  haft 
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been  used  by  several  Geoi^a  orchardists  during  the  past  season. 
The  Target  Brand  Spray  is  spoken  of  by  the  manufacturers  in 
their  advertisement  in  the  following  words:  ** Target  Brand 
Scale  Destroyer  is  a  soluble  mineral  oil.  Not  a  drop  of  crude  oil 
used  in  it.  When  diluted  it  has  a  most  agreeable  odor  and  has 
the  appear^ce  of  milk.  ...  It  has  no  caustic  action  and 
hence  cannot  injure  hands,  body,  clothing  or  spraying  appar- 
atus." The  spray  is  recommended  to  be  used  at  the  rate  of  1 
part  Target  Brand  to  20  parts  of  water. 

Experiments  with  Target  Brand  Scale  Destroyer  were  made 
by  the  State  Board  of  Entomology  in  November  1905,  at  Thom- 
son, Ga.  In  our  experiments  we  tested  the  spray  at  strengths 
of  1  to  5, 1  to  10,  1  to  15  and  1  to  20.  These  tests  were  made  at 
the  same  time  and  in  the  same  manner  as  tests  with  Scalecide 
solution  mentioned  above.  The  result  of  these  experiments  show 
very  little  difference  between  Scalecide  and  Target  Brand  so  far 
as  their  effect  upon  the  scale  was  concerned. 

In  order  to  make  our  results  more  conclusive,  we  made  special 
effort  to  examine  large  orchards  in  which  the  Target  Brand 
spray  was  used  on  an  extensive  scale.  Our  observations  were 
made  in  orchards  at  Columbus  and  Fort  Valley.  The  result 
of  these  observations  is  given  below. 

At  Columbus  an  orchard  of  about  20,000  trees,  owned  by  John 
Dozier  Pou,  was  sprayed  on  several  dates  between  December 
15th,  1905  and  February  15th,  1906.  Some  portions  of  the 
orchard  were  given  two  sprayings,  one  in  December  and  one  in 
February.  Mr.  Pou's  orcKard  has  been  examined  on  four  dif- 
ferent occasions  during  the  past  spring  and  summer  by  Mr.  A.  C. 
Lewis,  assistant  entomologist.  Twigs  from  the  sprayed  trees 
have  been  sent  by  Mr.  Pou  to  our  office  for  examination.  The 
writer  has  also  made  a  personal  examination  of  the  orchard  at 
Columbus  in  company  with  Mr.  Pou  and  Mr.  Lewis.  The  result 
of  all  these  examinations  has  shown  that  the  Target  Brand  Scale 
Destroyer  has  not  been  successful  in  controlling  the  scale.  The 
following  notes  by  Mr.  Lewis  will  serve  to  illustrate  the  condition 
of  the  orchard;  showing  that  the  scale  was  not  properly  con- 
trolled by  the  Target  Brand  Spray.  February  3rd,  Mr.  Lewis 
reported  as  follows : 

**I  examined  a  number  of  trees  in  different  parts  of 
the  different  blocks.  Counts  were  made  on  from  four  to  six  trees 
in  each  separate  block  and  the  results  obtained  represent  the 
average  condition  of  the  orchard.    On  unsprayed  trees  from  50 
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to  60  per  cent  of  the  scale  were  alive,  taking  both  young  and  old 
scale  into  the  count.  Most  of  the  young  scale  were  alive,  that  is, 
those  in  the  half-grown  stage.  Trees  sprayed  twice,  once  in 
December  1905  and  again  in  February  1906,  showed  79  to  80  per 
cent  of  the  scale  dead.  Compared  with  the  unsprayed  trees  this 
result  shows  that  the  Target  Brand  Scale  Destroyer  killed  only 
about  60  or  70  per  cent  of  the  live  scale.  ^' 

This  report  represents  the  condition  of  the  orchard  February 
3rd,  1906. 

In  April,  when  the  next  examination  was  made,  count  of  the 
dead  and  live  scale  would  have  shown  a  much  less  satisfactory 
result.  A  portion  of  this  orchard  was  given  a  summer  treat- 
ment in  June,  as  the  scale  was  increasing  so  rapidly  that  it  was 
feared  many  of  the  trees  would  die  before  the  end  of  the  season. 

At  Fort  Valley  the  writer  has  visited  orchards  sprayed  under 
direction  of  the  manager  of  the  United  Fruit  Company,  and  an 
orchard  owned  by  6.  H.  English,  both  of  which  were  thoroughly 
treated  with  this  spray.  Result  of  the  treatment  in  the  United 
Fruit  Company's  orchard  was  very  unsatisfactory.  The  first 
examination  was  made  April  9th,  1906.  The  average  result 
of  this  examination  showed  that  not  over  60  or  70  per  cent  of  the 
scale  had  been  killed.  Examination  of  some  individual  trees 
seemed  to  indicate  that  the  spray  had  done  good  work,  but  on 
other  trees  there  was  practically  no  indication  that  the  scale 
had  been  destroyed  by  any  treatment.  The  writer  made  a  second 
examination  of  the  United  Fruit  Company's  orchard  on  August 
28th.  Special  examination  was  made  of  one  two-year  old  peach 
orchard  which  had  been  severely  pruned  back  last  winter  and 
the  trees  thoroughly  {q)rayed  with  Target  Brand  Scale  Des- 
troyer. Nearly  all  the  trees  in  this  orchard  showed  much  live 
scale  on  the  new  growth.  In  fact,  some  limbs  were  almost 
encrusted  for  a  distance  of  10  to  15  inches.  As  these  treete 
were  very  small  there  was  no  reason  why  the  spraying  should 
not  have  been  thoroughly  done.  Examination  of  a  four-year 
old  orchard  gave  practically  the  same  results.  One  row  of  trees 
in  this  orchard  had  been  given  two  sprayings  and  even  on  those 
trees  the  scale  were  abundant  on  twigs  of  this  year's  growth. 

On  August  28th  the  writer  also  visited  Mr.  G.  H.  English's 
orchard  which  had  been  sprayed  with  Target  Brand.  This 
orchard  was  not  as  badly  infested  as  the  orchard  of  the  United 
Fruit  Company,  and  the  result  of  the  spraying  appeared  to  be 
much  better.  It  was  evident  from  these  examinations  that  the 
results  of  8pra3dng  with  this  solution  are  apt  to  be  very  contra- 
dictory and  very  unsatisfactory.  ^  . 
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Eil-0-Scale. 

Kil-o-Scale,  another  oil  preparation,  manufactured  by  the 
Thomsen  Chemical  Co.,  Baltimore,  Md.,  and  sold  by  the  Grifl&th- 
Tumer  Co.,  Baltimore,  Md.,  is  supposed  to  be  much  like  the  two 
preparations  mentioned  above.  We  made  an  experiment  to 
determine  the  value  of  this  spray  in  comparison  with  Scalecide 
and  Target  Brand  Destroyer.  Kil-o-Scale  was  tested  at  Thom- 
son, Ga.,  March  2nd,  1905.  The  strength  used  was  1  to  20,  as 
recommended  by  the  manufacturers.  On  April  8th  the  exam- 
ination showed  that  about  50  per  cent  of  the  scale  were  alive. 
May  25th,  the  time  the  second  examination  was  made,  the 
young  scale  were  beginning  to  move  and  the  sprayed  trees 
appeared  to  be  almost  as  badly  infested  as  the  unsprayed  trees. 
Later  examination  showed  that  the  sprayed  trees  were  fully  as 
badly  infested  as  the  unsprayed  trees. 

In  justice  to  the  manufacturers  we  must  say  that  we  have 
been  advised  that  they  have  improved  the  Kil-o-Scale  prepar- 
ation since  we  made  this  experiment.  We  understand,  however, 
that^the  Kil-o-Scale  is  a  preparation  much  like  Scalecide  and 
Target  Brand  Scale  Destroyer,  and  we  think  that  orchardists 
should  make  careful  test  of  the  value  of  all  these  prei)arations 
before  using  them  for  spraying  entire  orchards. 

The  soluble  oil  preparations  as  usually  recommended  for  use, 
at  a  strength  of  1  part  of  oil  to  20  parts  of  water,  have  not,  in  my 
opinion  fulfilled  the  claims  made  for  them  by  the  manufacturers. 
It  is  quite  evident  that  these  soluble  oils  might  be  used  in  more 
concentrated  form  and  made  to  g^ve  good  results.  The  expense  of 
the  wash  when  used  at  a  strength  sufficient  to  kill  scale  would^ 
however,  in  most  instances,  debar  its  use. 

We  realize  that  the  soluble  oil  sprays  are  much  more  conven- 
ient to  handle  than  the  lime-sulphur  wash,  and  that  they  would 
gladly  be  accepted  by  fruit  growers  if  good  results  could  be 
obtained  from  their  use.  It  is  our  intention  to  give  the  soluble 
oil  sprays  a  further  test  this  fall  and  next  spring,  and  if  we  get 
favorable  results  we  shall  not  hesitate  to  make  the  Georgia  fruit 
growers  aware  of  the  fact. 

Other  soluble  oil  sprays,  aside  from  liie  ones  mentioned  above, 
are  on  the  market,  but  as  we  have  not  had  an  opportunity  of 
testing  them  we  have  nothing  to  say  in  regard  te  their  being 
used  except,  as  already  mentioned,  we  think  they  should  first 
be  tested  in  an  experimental  way. 
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PREPARATION    AND    APPLICATION    OF    LIME 
AND  SULPHUR  WASH. 

Suitable  boiling  outfits  for  making  lime  and  sulphur  wash 
must  be  provided.  The  form  and  capacity  of  the  boiling  outfit 
will  depend  largely  on  the  size  of  the  orchard  that  is  to  be  sprayed. 
Orchardists  who  intend  to  spray  over  five  thousand  trees  will 
usually  find  it  most  convenient  and  economical  to  provide  steam 
boiling  outfits  for  boiling  lime  and  sulphur  wash  with  steam. 
Mixture  sufficient  for  spraying  small  orchards  of  from  one  to 
five  thousand  trees  may  be  made  economically  in  iron  kettles 
set  in  a  brick  or  stone  arch,  as  well  illustrated  in  Fig.  1.  In 
case  only  a  few  hundred  trees  have  to  be  sprayed,  the  mixture  ' 
for  these  trees  can  be  made  in  open  iron  kettles  of  any  desired 
capacity.  The  individual  must  judge  which  boiling  outfit  will 
be  most  practicable. 

The  location  of  boiling  outfits  must  be  given  careful  attention. 
In  each  orchard  it  is  desirable  to  locate  the  boiling  outfit  in  such 
a  position  that  the  spray  mixture  will  not  have  to  be  hc^uled 
for  long  distances.  Special  attention  must  be  given  to  the  water 
supply,  which  can  be  obtained  from  weUs  or  creeks. 

For  the  information  of  orchardists  who  will  have  to  prepare 
boiling  outfits,  figures  and  illustrations  are  given  herewith 
showing  how  boiling  plants  may  be  constructed. 

The  proper  application  of  lime  and  sulphur  wash  is  absolutely 
necessary  in  order  to  secure  satisfactory  results.  For  applying 
this  wash  good,  serviceable  spray  pumps  with  the  necessary  hose, 
extension  rods  and  nozzles  must  be  provided. 

A  few  trees  may  be  readily  sprayed  by  the  use  of  a  bucket 
pump  (Fig.  8)  equipped  with  necessary  length  of  hose  and 
suitable  nozzle.  Such  an  outfit  would  not  be  economical  for  spray- 
ing a  large  number  of  trees.  The  ordinary  barrel  spray  pump,, 
shown  at  Fig.  9,  equipped  with  necessary  length  of  hose,  may  be 
used  for  spraying  quite  extensive  orchards.  The  use  of  wagon 
tanks  holding  200  or  250  gallons  of  mixture  often  saves  time  when 
the  mixture  must  be  hauled  for  a  long  distance.  Double  cylinder 
spray  pumps,  as  shown  in  Fig.  10,  are  most  suitable  for  attaching 
to  the  200  gallon  wagon  tanks.  The  various  outfits  and  equip- 
ment necessary  for  preparation  and  application  of  lime  and 
sulphur  wash  are  described  more  in  detail  in  the  following 
paragraphs. 
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Fig.  4  —A  coiivetiient  and  economical  manner  of  constructing  Litne*Sul- 
phur  boiling  p^ant.  Suitable  where  steam  boiling-  plants  would 
be  loo  eic pensive. 


Fig.  5. — A  crude   boiling  arrangement.    Often  used  for  small  orchards 
but  not  recommended. 


219 


Digitized  by 


Google 


BoniNO  oxrTFns. 

Open  Kettles:  As  stated  above,  common  iron  kettles  may  be 
employed  for  preparing  lime  and  sulphur  wash  for  spraying  a 
small  number  of  trees.  In  certain  cases  where  it  is  necessary 
to  avoid  expensive  outfits  the  open  kettle  may  have  to  be  used, 
but  ordinarily  it  is  not  the  most  economical  method.  Small  iron 
kettles  such  as  are  often  used  for  making  lime  and  sulphur  wash, 
are  shown  in  Fig.  5.  We  would  strongly  recommend  the  use  of  a 
kettle  of  at  least  25  gallons  capacity,  in  order  that  enough  wash 
may  be  made  at  one  time  for  50  gallons  of  the  diluted  mixture. 

Kettles*  in  a  Brick  Arch. — A  convenient  and  cheap  outfit  for 
boiling  lime  and  sulphur  wash  is  shown  in  Fig.  4.  This  consists 
simply  of  two  60  or  80  gallon  iron  kettles  set  in  a  brick  or  stone 
foundation  with  a  suitable  fire  box  and  chimney  to  insure  getting 
a  good  draught  in  all  kinds  of  weather.  With  an  outfit  of  this 
kind  laTge  quantities  of  lime  and  sulphur  wash  may  be  made, 
while  the  first  cost  of  the  outfit  will  be  very  slight.  By  using 
60  or  80  gallon  kettles  enough  mixture  for  100  gallons  when 
diluted  may  be  made  at  one  time.  In  this  way  it  is  possible  to 
prepare  the  mixture  fast  enough  to  keep  two  or  three  spray 
pumps  running  continuously.  The  greatest  disadvantage  of  boil- 
ing in  open  kettles  lies  in  the  fact  that  the  hot  mixture  must  be 
dipped  up  in  pails  and  poured  into  the  spray  barrel  or  tank. 
The  steam  boiling  outfit,  mentioned  in  the  next  paragraph,  does 
away  entirely  with  all  handling  of  the  hot  mixture.  Whenever 
the  iron  kettles  must  be  used  we  strongly  recommend  construc- 
tion of  brick  or  stone  foundations.  Any  one  who  has  attempted 
to  work  around  an  unprotected  kettle  on  a  windy  day,  and 
has  experienced  the  unpleasantness  of  having  to  dodge  the  fire 
and  smoke,  will  thoroughly  appreciate  the  convenience  of  the 
brick  or  stone  arch.  The  saving  of  fuel  alone  is  an  item  of  con- 
siderable importance. 

Steam  Boiling  Outfits:  Wherever  extensive  orchards  must  be 
sprayed  with  lime  and  sulphur  wash  it  undoubtedly  pays  to 
construct  a  steam  boiling  plant.  These  plants  are  built  in  many 
different  forms  but  all  of  them  correspond  more  or  less  closely 
with  the  two  forms  shown  in  Figs.  6  and  7.  By  using  steam  it  is  - 
possible  to  boil  lime  and  sulphur  wash  more  quickly  and  thorough- 
ly  than  in  the  open  iron  kettles.  By  the  use  of  steam  lai^  quan- 
tities of  the  mixture  can  be  made  in  a  short  time.  In  extensive 
orchards  where  it  is  necessary  to  run  three  of  four  spray  pumps 
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continuously,  in  order  to  finish  spraying  during  the  winter 
season,  it  is  almost  necessary  to  arrange  the  plant  for  boiling 
with  steam.  The  ajceompanying  illustrations  are  intended  to  serve 
as  a  guide  to  orehardists  who  have  to  build  steam  boiling  outfits. 
A  glance  at  Figs.  6  and  7  and  a  comparative  study  of  the  two 
figures  will  enable  almost  any  one  to  understand  the  plan  of 
construction.  The  principal  difference  lies  in  the  manner  in 
which  the  steam  is  carried  to  the  boiling  tanks,  and  the  way  in 
which  the  water  supply  is  arranged.  Any  steam  boiling  outfit 
must  be  constructed  so  as  to  encompass  the  following  principles, 

1st.  A  steam  boiler  of  suflScient  horsepower  to  furnish  steam 
for  cooking  the  mixture  in  all  the  barrels  or  tanks  at  one  time. 

2nd.  Steam  pipe  connections  properly  fitted  and  arranged  so 
as  to  insure  convenience  and  economy. 

3rd.  The  platform  must  be  high  enough  to  allow  drawing 
the  prepared  mixture  directly  into  the  spray  barrel  or  tank. 

4th.    Ample  water  supply  must  be  provided. 

Regarding  the  capacity  of  the  boiler,  it  is  generally  estimated 
that  one  horsepower  will  be  required  for  boiling  mixture  in  one 
50  gallon  barrel.  Where  the  steam  boiling  outfit  comprises  six 
or  eight  barrels  a  15  horsepower  boiler  will  give  ample  steam 
supply  with  suflScient  surplus  power  for  pumping  water,  etc. 
It  is  best  to  have  the  boiler  larger  than  necessary  as  then  it 
will  not  have  to  run  to  its  full  capacity.  Portable  steam  boilers 
may  be  used,  and  also  portable  platform,  steam  pipes,  etc.,  or 
the  boiling  plant  may  be  situated  close  by  boilers  used  for 
running  cotton  gins  or  other  machinery. 

Stdam  pipes  for  conveying  steam  to  the  barrels  may  be 
arranged  by  plans  shown  in  either  Fig.  6  or  7.  In  Fig.  6  the 
steam  is  conveyed  above  the  line  of  barrels  and  conducted  down 
into  each  barrel  through  a  horizontal  pipe,  at  the  end  of  which 
is  arranged  the  cross  arms  for  distributing  the  steam  near  the 
bottom  of  the  barrels.  Fig.  7  shows  how  steam  may  be  conveyed 
in  a  pipe  running  close  to  the  bottom  of  the  barrels  and  steam 
conveyed  to  eaeh  barrel  by  a  short  connection  provided  with  a 
good  gate-valve.  We  prefer  the  latter  method  of  steam  con- 
nection, as  it  requires  less  piping  and  the  hot  steam  pipes  are 
not  in  the  way  of  the  workman  as  they  would  be  with  the 
pipes  running  along  the  top  of  the  barrels.  A  glance  at  the 
accompanying  illustrations  shows  how  the  steam  supply  may 
be  controlled  so  that  the  steam  can  be  turned  on  to  one  barrel  or 
any  number  of  barrels  at  one  time.    It  will  be  observed  that  each 
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pipe  leading  to  the  barrels  is  fitted  with  valve  to  control  the  steam 
supply.  This  method  results  in  great  saving  of  steam,  for  when 
a  barrel  of  mixture  is  cooked  and  ready  for  the  spray  tank 
the  steam  may  be  turned  oflf.  When  ready  to  draw  the  mixture 
into  the  spray  tank^  steam  may  be  turned  on  for  a  few  minutes 
and  the  mixture  quickly  heated  to  the  boiling  point.  The  best 
plan  is  to  dilute  the  boiled  mixture  in  the  cooking  barrel  and 
turn  the  steam  on  for  a  few  minutes  before  drawing  out  the 
mixture. 

The  platform  for  a  steam  boiling  outfit  should  be  built  six  or 
seven  feet  above  ground,  or  any  convenient  height  which  will 
allow  of  drawing  the  prepared  mixture  directly  into  the  spray 
barrel  or  tank.  The  height  of  the  platform  must  vary  to  corres- 
pond with  the  form  of  spraying  outfit  which  is  used. 

The  water  supply  tank,  as  shown  in  Fig.  7  is  very  necessary. 
By  having  this  tank  elevated  to  give  a  good  water  pre®ure  it  is 
possible  to  fill  the  barrels  in  which  the  mixture  is  boiled  simply 
by  making  use  of  the  force  of  gravity.  Fig.  7  illustrates  how  the 
water  supply  may  be  carried  to  the  main  outlet  pipe  and  forced 
into  the  barrels  at  any  time.  The  outlet  pipe  is  provided  with  a 
valve  at  each  end.  When  the-se  valves  are  closed  the  water  may 
be  turned  on  from  the  tank  and  the  valves  in  the  pipes  leading  to 
the  barrels  may  be  opened,  allowing  the  water  to  rush  in,  forced 
simply  by  its  own  weight.  One  barrel  or  all  the  barrels  may  be 
filled  at  one  time.  When  the  barrels  are  as  full  as  desired  the 
water  supply  may  be  quickly  turned  off.  After  the  mixture  is 
boiled  in  concentrated  form  it  may  be  diluted  by  turning  on 
water  from  the  supply  tank.  This  is  the  best  arrangement,  as 
it  does  away  entirely  with  handling  the  water  in  pails. 

SFBATINO  OUTFITS. 

Selection  of  suitable  spraying  outfits  is  a  matter  of  great 
importance.  The  question  of  what  kind  of  pump  to  use  is  one 
that  must  be  determined  by  the  individual.  The  decision,  how- 
ever, should  depend  mainly  on  the  number  of  trees  that  will 
be  sprayed.  Besides  the  spray  pump  itself  it  is  necessary  to  pro- 
vide ample  hose,  extension  rods,  etc.  As  a  matter  of  information, 
each  part  of  the  spraying  outfit  will  be  discussed  in  the  following 
paragraphs : 

Bucket  Pumps :  A  cheap  but  handy  spray  pump  for  use  in 
spraying  very  small  orchards  is  shown  in  Fig.  8.  This  is  what 
is  called  the  bucket  pump.    Although  not  shown  in  the  illus- 
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Fig.  8.— Bucket  Spray  Pump.    Should  be  equipped 
with  at  least  15  foot  length  of  hose. 


Fig.  9. — Barrel    Spray    Pump.     Notice    the    large  Agitator,    and 
Air  Chamber. 
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tratioDy  the  bucket  pump  should  be  provided  with  at  least  15  feet 
of  hose  and  a  5  or  6  foot  extension  rod  terminated  by  a  suitable 
nozzle.  It  would  scarcely  pay  to  attempt  to  use  a  bucket  pump 
for  spraying  over  75  or  100  trees. 

Barrel  Pumps:  The  most  serviceable  and  economical  outfit 
for  spraying  orchards  of  from  500  to  5,000  trees  is  the  regular 
barrel  spray  pump  shown  in  Pig.  9.  These  barrel  pumps  are 
usually  capable  of  furnishing  power  for  two  leads  of  hose,  each 
hose  provided  with  a  double  nozzle  if  desirable.  These  barrel 
pumps  are  often  fitted  in  wagon  tanks  and  serve  their  purpose 
admirably.  The  barrel  pump  should  be  provided  with  a  good 
agitator,  as  shown  in  Fig.  9,  and  should  have  an  air  chamber  of 
sufficient  size  to  insure  getting  a  steady  pressure. 

Double  Cylinder  Spray  Pumps:  *A  pump  of  greater  power 
than  the  barrel  pump  is  shown  in  Fig.  10.  This  represents  a 
strong,  durable  pump  suitable  for  attaching  to  wagon  tanks. 
The  working  part  of  the  pump  does  not  extend  into  the  tank, 
which  is  an  advantage  on  account  of  there  being  less  liability  of 
the  pump  becoming  rusty  and  corroded  by  the  mixture.  As 
shown  in  the  illustration,  the  spray  mixture  is  drawn  up  to  the 
pump  through  a  large  suction  pipe.  A  good  brass  strainer  is 
attached  to  the  end  of  the  suction  pipe  to  debar  any  foreign 
matter  which  would  clog  the  spray  pump.  We  have  found  by 
experience  that  the  double  cylinder  spray  pump  is  operated 
almost  as  easily  as  the  barrel  pumps.  At  the  same  time  it  is 
possible  to  keep  up  a  greater  pressure.  The  double  cylinder 
pumps  cost  more  than  the  barrel  pumps,  but  not  enough  more 
to  debar  their  use.  Wherever  wagon  tanks  are  used  we  think 
it  advisable  to  use  the  large  spray  pumps,  both  no  account  of 
getting  a  greater  pressure  and  on  account  of  the  pump  being 
more  durable. 

Wagon  Tanks :  Wagon  tanks  holding  200  or  250  gallons  are 
rapidly  coming  into  use.  Orchardists  who  have  10,000  or  15,000 
trees  to  spray  have  found  it  impracticable  to  depend  on  the  50 
gallon  spray  barrels.  These  50  gallon  barrels  hold  so  little 
mixture  that  much  time  is  lost  in  driving  back  and  forth  from 
the  orchard  to  the  place  where  the  mixture  is  being  made.  The 
use  of  200  or  250  gallon  tanks  results  in  much  saving  of  both 
time  and  labor.  These  wagon  tanks  may  be  purchased  at  a  cost 
of  $18.00  or  $20.00.  The  saving  in  time  resulting  from  their 
use  will  usually  more  than  pay  for  their  cost  the  first  year. 
Extensive  orchardists  who  have  been  depending  on  50  gallon 

226  f-^  T 

Digitized  by  VjOOQ IC 


lo. — Double  Cylinder  Suction  Spray  Pump. 
Suitable  for  attaching  to  Wagon  Spray 
Tanks. 


Fig.  II.— Wagon  Spray  Tank.  This  tank  may  be  fitted 
to  any  wagon.  Usually  built  to  hold  200  to 
250  gallons.  The  Agitator  should  always  be 
secured. 
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barrels  will  undoubtedly  find  it  to  their  advantage  to  change 
to  the  large  wagon  tanks. 

Power  Spray  Pnmpt:  Power  spray  pumps  are  now  being  used 
by  many  of  the  large  orchardists,  and  their  use  is  coming  to  be 
more  and  more  universal.  Fig.  12  illustrates  one  form  of  gasoline 
power  sprayer,  and  Fig.  13  shows  another  form.  We  would 
prefer  the  low  tank,  as  it  would  be  best  for  driving  over  rough 
land.  Compressed  air  power  sprayers  are  being  manufactured 
and  used  by  some  orchardists.  In  Georgia  the  cheap  negro 
labor  has  been  largely  responsible  for  keeping  orchardists  from 
adopting  the  power  sprayers.  The  illustrations  shown  herewith 
represent  sprayers  that  have  been  used  with  great  success,  and 
we  believe  their  adoption  by  orchardists  in  Georgia  would  be 
advisable. 

Eoie:  The  mistake  is  often  made  of  attempting  to  use  too 
short  hose,  which  often  results  in  loss  of  both  time  and  material 
Regardless  of  what  kind  of  pump  is  used,  whether  barrel,  suc- 
tion, or  power  spray  pump,  it  should  be  equipped  with  at  least 
25  foot  lengths  of  hose.  The  one-half  inch  spray  hose  is  most 
commonly  used.  The  ordinary  4-ply,  one-half  inch  hose  can  be 
purchased  for  from  10  to  12  cents  a  foot.  A  more  durable,  better 
quality  hose  of  the  same  size  usually  costs  from  fourtcjen  to 
sixteen  cents  a  foot.  Practice  has  shown  that  the  high  priced 
hose  is  cheapest  in  the  end.  A  wire  wound  hose  is  now 
being  sold  by  some  manufacturers,  and  has  proved  to  be  quite 
serviceable.  The  wire  wound  hose  is  of  course  somewhat 
heavier,  but  it  does  not  wear  out  by  being  dragged  along  the 
ground  and  will  stand  a  great  deal  of  abuse,  such  as  being 
run  over  by  wagons  and  being  stepped  on  by  mules  or  horses. 
The  protection  furnished  by  the  wire  also  prevents  the  hose 
from  kinking,  and  also  makes  the  hose  capable  of  standing  a 
much  higher  pressure. 

Extension  Bods:  No  spraying  outfit  is  complete  without  a 
good  extension  rod.  These  rods  may  be  cut  any  convenient 
length,  six  or  eight  feet  being  the  lengths  most  generally  used. 
Bamboo  covered  rods  are  being  sold  by  nearly  all  dealers,  but 
they  are  no  better  than  the  rod  made  from  one- fourth  inch  gas 
piping,  which  can  be  cut  out  by  a  blacksmith.  An  extension 
rod  with  stop-cock  and  elbowed  joint  is  shown  in  Fig.  14.  Fig. 
15  shows  more  clearly  how  elbow  is  made  to  turn  spray  at  right 
angles  to  the  rod. 
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Fig.  12. — Gasoline   Power  Sprayer.     Will   easily   furnish  power  for  4  leads 
of  hose. 


Fig.  13.— Gasoline  Power  Sprayer— Showing  Low  Spray  Tank. 
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Stop-Cocks:  These  are  necessary  to  avoid  wasting  material  in 
moving  from  tree  to  tree.  Whenever  the  nozzles  become  clogged 
the  stop-cock  is  almost  a  necessity.  It  should  always  be  used 
behind  the  extension  rod  (see  Fig.  14),  on  the  end  of  the  hose 
where  it  is  easily  operated  by  the  spray  man. 


Fig.  14 — Extension    rod,    fitted  with  Stop-cock,    and 
Elbowed  Joint  at  extremity. 


Pig-  15— Hlbow  to  turn  spray— Vermorcl  Nozzle.     Particu- 
larly valuable  when  spraying  large  trees. 
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Nozzles:  The  selection  of  nozzles  is  somewhat  a  matter  of 
taste,  but  should  depend  largely  on  the  form  of  spray  pump  and 
on  the  size  of  the  trees  to  be  sprayed.  Nozzles  throwing  a  flat 
spray  would  be  valuable  if  they  could  be  manufactured  so  as  to 
wear  without  leaking.  That  is,  without  allowing  the  mixture  to 
run  back  over  the  nozzle  and  hose  while  spraying  is  being  done. 
Most  of  the  nozzles  throwing  a  flat  or  fan-shaped  spray  are 
undesirable  on  account  of  the  fact  that  they  soon  commence  to 
leak.  In  practice  we  have  found  it  best  to  use  the  Vermorel 
type,  which  is  shown  in  Fig.  16.  This  nozzle  throws  a  round  or 
cone-shaped  spray.  The  fineness  of  the  spray  depends  largely 
on  the  size  of  the  opening  in  the  cap  of  the  nozzle.  For  spraying 
lime  and  sulphur  wash  the  cap  should  be  provided  with  a  hole 
of  about  one-sixteenth  inch  diameter,  or  slightly  larger,  which 
allows  the  mixture  to  come  out  with  considerable  force.  For 
spraying  large  trees  it  is  often  economical  to  use  the  double 
Vermorel  type,  shown  in  Fig.  17.  Fig.  18  shows  the  Mistry 
nozzle  which  has  recently  come  into  use.  The  manufacturers  of 
this  nozzle  claim  it  to  be  superior  to  the  old  Vermorel  on  account 
of  its  throwing  a  more  mist-like  spray.  For  lime  and  sulphur 
spraying  we  believe  the  old  Vermorel  type  of  nozzle  superior  to 
the  new  Mistry.  Lime  and  sulphur  wash  should  be  applied  with 
considerable  force,  hence  it  is  not  desirable  to  use  a  nozzle  making 
a  very  fine  spray. 


Fig.  i6. — Nozzle — Ver- 
morel type. 


Fig.    17.  —  Double    Vermorel    Nozzle 
for  spraying  large  trees. 
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strainer  and  Fnnnel:  Lime-sulphur  wash  should  always  be 
strained  before  going  into  the  spray  tank.  Unless  well  strained 
the  mixture  is  liable  to  clog  the  very  best  spray  pump,  resulting 
in  much  loss  of  time  and  patience.  Fig.  19  represents  a  combi- 
nation strainer  and  funnel,  easily  made  by  any  one.  All  that 
is  required  is  a  good  substantial  wooden  pail,  a  piece  of  one  and 
one-half  inch  iron  pipe,  and  a  wire  netting  to  tack  inside  the 
pail.  An  auger  hole  is  made  in  the  bottom  of  the  pail,  the  iron 
pipe  screwed  into  this  hole,  and  the  netting  tacked  at  a  slight 
angle  about  midway  of  the  pail.  By  having  the  netting  set  at  an 
angle  the  mixture  will  run  through  rapidly.  A  strainer  of  this 
description,  or  one  similar  in  design,  is  a  very  important  addition 
to  a  spraying  outfit. 


Fig.  i8.— Mistry  Nozzle. 


Fig.  19  — Strainer  and  Funnel. 
(From   Conn.  Exp.  Station  Bnl.  Mo.  146.) 
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WHEN  TO  SPBAf ,  AND  HOW  OFTEN. 

This  is  a  question  that  has  puzzled  the  minds  of  all  investi- 
gators, and  one  that  is  not  yet  fully  settled.  Whether  it  is 
best  to  spray  in  fall,  winter  or  spring,  depends  somewhat  on 
circumstances.  In  Georgia  it  has  been  found  that  spring  appli- 
cation of  lime-sulphur  wash  is  most  effective,  that  is,  spraying 
a  few  weeks  before  the  buds  open  in  spring.  It  often  happens, 
however,  that  orchards  are  too  large  to  be  sprayed  during  the 
last  few  weeks  before  growth  commences  in  spring,  hence  fall 
and  winter  applications  are  necessary.  Orchardists  must  decide 
the  question  in  accordance  with  their  individual  conditions.  The 
decision  should  be  dependent  somewhat  on  the  probable  weather 
conditions,  labor,  size  of  orchard,  extent  of  infestation  with 
scale,  etc. 

Orchards  very  badly  infested  with  Sa7i  Jose  scale  should  be 
sprayed  twice,  once  in  fall  or  early  tvinter  and  again  in  spring 
before  the  buds  open.  It  is  well-nigh  impossible  to  cover  ever} 
portion  of  the  tree  at  one  spraying — though  that  should  by  all 
means  be  the  aim — Whence  where  orchards  are  badly  infested  it 
is  advisable  to  spray  twice  each  year  until  the  scale  is  well  in 
control.  Thorough  application  of  lime-sulphur  wash,  covering 
the  trees  from  top  to  bottom,  is  necessary  if  good  results  are  to 
be  expected.  Too  often  orchardists  spray  their  orchards  without 
proper  regard  to  thoroughness,  and  the  result  is  that  they  fail 
to  get  good  results  and  then  think  the  wash  is  responsible. 
Lime-sulphur  wash  does  not  spread  easily  like  oil  emulsions, 
and  great  care  in  spraying  is  necessary  if  good  results  are  to  be 
obtained.  On  windy  days  it  is  almost  impossible  to  cover  a  tree , 
on  all  sides  with  any  mixture,  and  on  such  days  the  lime-sulphur 
wash  has  its  advantage  because  it  is  easy  to  see  at  a  glance  what 
portion  of  the  trees  have  been  covered.  The  white  colored  wash 
will  show  for  itself.  Frequently  it  becomes  necessary  to  spray 
one  side  of  the  trees  one  day  and  wait  until  the  wind  blows  from 
another  direction  before  finishing  the  spraying. 

When  spraying  orchards  to  control  the  San  Jose  scale  it  is 
imperative  that  all  trees  be  sprayed.  Not  simply  the  trees  that 
show  infestation,  but  every  tree  in  the  infested  orchards.  It 
is  false  economy  to  spray  only  the  trees  visibly  infested.  Fre- 
quently trees  may  be  slightly  infested,  so  slight  as  to  be  over- 
looked by  the  average  orchardist.  If  such  trees  are  left  without 
spraying  the  scale  may  increase   so   rapidly  during  a  single 
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summer  that  the  trees  will  be  seriously  injured  before  the  fol- 
lowing winter. 

Pall  Spraying:  Spraying  in  fall  just  after  the  leaves  have 
about  all  fallen  is  advisable  in  large  orchards  and  in  orchards 
badly  infested,  where  two  sprayings  are  necessary.  Orchards 
slightly  infested  may  be  sprayed  once  in  fall.  The  reason  why 
we  do  not  recommend  universal  fall  spraying  is  because  of  the 
fact  that  the  mixture  is  usually  washed  off  quite  thoroughly  by 
the  winter  rains  and  storms,  leaving  the  trees  unprotected  in 
spring.  In  case  a  few  scale  escape  the  spray  they  may  commence 
to  breed  and  increase  in  early  summer,  and  the  young  scale 
are  not  hindered  from  settling  down  as  they  would  be  where 
the  trees  are  sprayed  in  spring,  and  the  wash  consequently 
adhering  during  the  early  summer  months.  Fall  spraying  in 
large  orchards  often  becomes  necessary  on  account  of  the  dif- 
ficulty of  getting  the  work  all  done  during  late  winter  and  spring. 
In  such  cases  it  would  be  advisable  to  spray  the  least  infested 
portions  first,  leaving  the  worst  infested  portions  to  spray  in 
spring.  Or  in  case  it  seems  possible  to  spray  some  portions  of 
the  orchard  twice,  spray  the  worst  infested  portion  in  fall,  and 
repeat  the  spraying  of  these  blocks  in  spring  shortly  before  the 
buds  open. 

By  fall  spraying  we  mean  spraying  from  the  time  the  leaves 
all  drop,  that  is,  about  the  last  of  October,  to  the  first  of 
December. 

Winter  Spraying:  During  December  and  January  may  be 
considered  the  time  of  winter  spraying.  During  these  months 
the  weather  is  so  liable  to  be  bad,  either  stormy  or  windy,  or 
both,  that  it  is  difficult  to  do  good  spraying.  However,  in  large 
orchards  it  is  often  necessary  to  spray  continuously  from  Novem- 
ber to  the  time  the  buds  commence  to  open.  Winter  spraying  is 
therefore  often  necessary,  and  in  order  to  get  the  best  results 
it  would  be  advisable  to  spray  at  such  times  only  the  slight  or 
moderately  infested  portions  of  the  orchard.  If  a  winter  spray- 
ing is  followed  the  same  day  by  heavy  rains  it  will  often  be 
necessary  to  spray  the  trees  a  second  time.  The  second  spraying 
should  be  delayed  until  spring,  if  possible,  as  better  results  may 
be  expected  at  that  time. 

Spring  Spraying:  By  spring  spraying  we  mean  spraying  dur- 
ing February  and  up  to  the  time  the  buds  commence  to  open. 
In  this  connection  it  should  be  stated  that  spraying  may  be 
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continued  until  the  blossom  buds  actually  commence  to  open, 
and  A  few  instances  are  on  record  where  spraying  while  the  trees 
were  in  bloom  has  been  practiced.  This  is  not  advisable,  nor 
would  we  recommend  spraying  later  than  one  week  before  the 
buds  first  commence  to  show  the  pink  color. 

The  advantage  of  spring  spraying  lies  largely  in  the  fact  that 
the  wash  remains  on  the  sprayed  trees  during  the  early  summer 
months.  As  soon  as  the  foliage  expands  the  limbs  are  partially 
protected  from  the  washing  rains,  which  helps  to  make  the  wash 
adhere  to  the  trees.  Lime-sulphur  wash  does  not  kill  scale  imme- 
diately, as  is  usually  the  case  with  oil  emulsions,  hence  it  is  desir- 
able to  have  the  wash  remain  on  the  trees  for  the  longest  time 
possible.  It  seems  that  the  action  of  the  lime-sulphur  wash  is  ex- 
tended over  two  or  more  months.  Some  nearly  grown  females  may 
escape  death  at  the  first  spraying ;  young  are  developed  by  these 
females ;  the  young  attempt  to  seek  a  place  to  settle  down  and  if 
they  find  the  limbs  covered  with  lime-sulphur  wash  they  are 
unable  to  find  a  suitable  location.  Even  if  some  young  scale 
find  a  portion  of  bark  free  from  wash  the  rains  and  dews  acting 
on  the  wash  on  some  portion  of  the  limbs  will  carry  enough 
lime-sulphur  solution  to  the  young  scale  to  cause  their  death. 
This  may  seem  a  far-fetched  statement  to  some,  but  in  no  better 
way  can  we  explain  the  undoubtedly  prolonged  action  of  the 
lime-sulphur  wash. 

PXTBCHASINa  SPBAf  ING  EQITIPMENT. 

Before  purchasing  spray  pumps  fruit  growers  would  be  wise 
to  get  catalogues  from  a  number  of  spray  pump  companies. 

For  the  convenience  of  fruit  growers,  and  others  who  desire 
to  purchase  spraying  machinery,  we  list  below  the  names  of  a 
number  of  manufacturers  and  dealers: 

Manufacturers  of  Spraying  Machinery. 

Goulds  Manufacturing  Co.,  Seneca  Falls,  N.  Y. 

The  Deming  Co.,  Salem,  Ohio. 

Morrill  &  Morley,  Benton  Harbor,  Mich. 

Field  Force  Pump  Co.,  Elmira,  N.  Y., 

Myers  Pump  Co.,  Ashland,  Ohio. 

The  Lenox  Sprayer  Co.,  Pittsfield,  Mass. 

W.  H.  Owen,  Port  Clinton,  Ohio. 

Wallace  Machinery  Co.,  Champaign,  111. 

Friend  Manufacturing  Co.,  Gasport,  N.  Y. 

Hardie  Spray  Pump  Mfg.  Co.,  Detroit,  Micb. 

Wm.  Stahl,  Quincy,  111. 
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Rochester  Spray  Pump  Co.,  Rochester,  N.  Y. 
Spraymoter  Co.,  Buffalo,  N.  Y. 
E.  C.  Brown  Co.,  Rochester,  N.  Y. 
Sydnor  Pump  &  Well  Co.,  Richmond,  Va. 

Georgia  Dealers  in  Spraying  Machinery  and  Equipment. 

Beck  &  Gregg  Hardware  Co.,  Atlanta,  Ga. 

Cotton   States  Belting  &   Supply   Co.,  Atlanta,   Ga.,  and 

Savannah,  Ga. 
Mallary  Mill  Supply  Co.,  Macon,  Ga. 
P.  J.  Berckmans  Co.,  Augiista,  Ga. 

We  understand  that  the  following  drug  companies,  and  indi- 
vidual jobbers  will  handle  sulphur  for  spraying  purposes.  Sul- 
phur can  be  obtained  from  the  parties  named  below  at  the  lowest 
reasonable  prices. 

Georgia  Dealers  in  Salphar. 

Jno.  B.  Daniel,  Atlanta,  Ga. 

Jacobs  Pharmacy,  Atlanta,  Ga. 

Lamar  &  Rankin  Dnig  Co.,  Atlanta,  Ga. 

Berckman  Bros.,  Augusta,  Ga. 

J.  B.  Davenport  Co.,  Augusta,  Ga. 

W.  L.  Willnet  Seed  Co.,  Augusta,  Ga. 

Columbia  Drug  Co.,  Savannah,  Ga. 

Lippman  Drug  Co.,  Savannah,  Ga. 

J.  F.  Shuptrine,  Savannah,  Ga. 

Solomons  &  Co.,  Savannah,  Ga. 

Mallary  Mill  Supply  Co.,  Macon,  Ga. 

Dr.  J.  B.  George,  Gainesville,  Ga. 

W.  II.  Harris,  (Crystalline  Sulphur),  Fort  Valley,  Ga. 

C.  J.  Hood,  Commerce,  Ga. 

Matthews  &  Neely,  Bainbridge,  Ga. 

J.  A.  Smith  Mfg.  Co.,  Gainesville,  Ga. 

Thomas  Drug  Co.,  Columbus,  Ga. 

Yaldosta  Drug  Co.,  Valdosta,  Ga. 
Most  of  the  above  named  wholesale  drug  companies  deal  in 
lime.     Lime  may  usually  be  obtained  from  local  dealers,  but 
buyers  should  be  careful  to  get  the  proper  grade  of  lime. 
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^^BLACK  ROOT"  DISEASE  OF  COTTON 

SUMMARY  AND  RECOMMENDATIONS. 

''Brack  root"  disease  of  cotton  is  due  to  a  fungus  that  lives  in 
the  roots  and  stalks  of  the  plants,  cutting  off  the  food  supply  by 
clogging  the  water  ducts. 

The  fungus  lives  during  winter  in  the  soil  in  the  decaying  cotton 
roots  and  stalks  and  probably  also  in  the  fomn  of  loose  spores  in 
the  soil. 

Great  care  should  be  exercised  to  keep  the  soil  from  infected 
fields  from  being  washed  by  rains  into  other  fields.  Many  cases 
have  been  observed  where  the  disease  was  spread  in  this  manner. 

The  disease  is  carried  from  one  field  to  another  on  the  tools 
used  for  cultivating.  To  avoid  this  danger,  separate  tools  should 
be  provided;  or  else  the  tools  used  in  diseased  fields  should  be 
disinfected  before  being  taken  to  other  fields.  Corrosive  sublimate, 
1  part  in  1,000  of  water,  or  4  per  cent,  formalin  solution  may  be 
used  as  a  disinfectant. 

The  cotton  ''black  root"  disease  is  evidently  firmly  established 
in  many  parts  of  South,  and  some  parts  of  Middle  Georgia.  Each 
year  the  disease  is  spreading  into  new  territory  and  becoming 
worse   in   the  fields  already  infected. 

A  gradual  spread  of  the  disease  must  be  expected  unless  all  cot- 
ton planters  use  every  precaution  to  prevent  spreading  the  soil 
of  diseased  fields. 

The  disease  in  a  field  may  be  materially  lessened  If  all  diseased 
plants  are  dug  up  and  burned.  Where  large  areas  of  cotton  are 
stunted  the  stalks  should  be  plowed  out,  raked  and  burned,  In 
the  fall  as  soon  as  the  cotton  is  gathered.  In  this  way  the  cotton 
roots  and  stems  containing  the  "black  root"  fungu»  may  be  de- 
stroyed. If  allowed  to  remain  on  the  land  the  roots  and  stems  will 
rot,  and  the  spores  of  the  fungus  will  be  liberated  in  the  soil. 

in  fields  where  "black  root"  first  appears  In  small  areas  all  the 
diseased  plants  should  be  pulled  out  and  burned  as  soon  as  they 
are  discovered. 

Fungicides,  such  as  Bordeaux  mixture.  Copper  carbonate.  Sul- 
phur, Limei-sulphur  mixture,  Carbolic  acid,  and  Formalin,  or  ap- 
plications of  Lime  or  Kainit,  to  the  soil,  in  experiments  conducted 
by  Prof.  W.  A.  Orton,  failed  to  control  or  even  materially  lessen 
the  black  root  disease. 

Experiments!  covering  tlie  last  two  seasons  Indicate  that  the  dis- 
ease in  Georgia  cannot  be  controlled  by  the  use  or  disuse  of  com- 
mercial fertilizers,  or  by  the  application  of  large  amounts  of  lime 
or  tobacco  dust  to  the  soil. 

Date  of  planting,  whether  early  or  late,  does  not  appear  to  affect 
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the  black  root  disease.  Late  planting  seems  even  to  be  objec- 
tionable on  account  of  the  reduction  In  yield. 

Variety  tests  of  cotton  have  shown  that  certain  varieitles  are 
somewhat  naturally  resistant  to  black  root.  Jackson  Limbless 
seems  to  be  the  most  resistant,  but  other  varletfes,  such  as  Red 
Shank,  and  Boykin,  show  some  resistant  tendency.  U.  8.  No. 
148,  is  next  to  the  Jackson  In  resistant  qualities. 

Experiments  in  Georgia  havei  already  shown  that  the  resistant 
quality  of  certain  varieties  may  be  strengthened  by  careful  selec- 
tion of  seed  from  the  best  plants.  This  may  be  practVced  by  all 
cotton  growers. 

Crossing  the  Jackson  Limbless  and  native  cottons  has  resulted 
in  securing  several  resistant  strains  of  cotton  that  will  be  tested 
carefully  during  the  next  two  or  threel  years.. 

Selection  of  seed  from  resistant  plants  in  fields  where  a  lar^e 
per  cent,  of  the  cotton  dies  from  the  black  root,  is  one  of  the  best 
practical  methods  of  getting  resistant  strains  of  cotton.  This  also 
may  be  practiced  by  cotton  growers. 

Our  experiments  have  shown  that  seed  from  resistant  plants 
should  not  be  planted  in  one  field  continuously  year  after  year 
without  rotation  of  crops. 

Annual  selection  of  seed  is  necessary  for  two  reasons:  1st,  in 
order  to  keep  the  strain  as  pure  as  possible;  2nd,  in  order  to 
keep  from  planting  the  seed  from  stunted  and  diseased  stalks.  It 
might  even  be  advisable  to  have  a  seed  patch  isolated  from  other 
cotton. 

Nematode  worms,  which  infest  the  roots  of  common  cowpeas, 
melons,  and  other  crops,  are  a  great  aid  to  the  development  of 
black  root  disease.  The  nematodes  attack  the  cotton  roots,  pro- 
ducing galls,  and  the  black  root  fungus  enters  through  the  galls. 
Hence  it  is  not  advisable  to  grow  any  crop  on  cotton  land  that 
will  tend  to  Increase  the  nematodes. 

Seted  from  resistant  cotton  shouFd  not  be  planted  on  land  in 
which  the  nematodes  are  abundant,  without  first  sowing  two  or 
three  crops  of  nematode-resistant  plants  to  decrease  the  numbers 
of  these  worms. 

Rotation  of  crops  is  advisable  for  two  distinct  reasons:  1st,  to 
reduce  the  black  root  fungus  in  the  soil,  by  planting  some  crops  on 
which  the  fungus  cannot  grow;  2nd,  to  reduce  the  number  of  nema- 
todes in  the  land  by  planting  some  crop  not  affected  by  the  nema- 
tode worm. 

Common  cowpeas  are  ba  ly  attacked  by  nematodes.  The  Iron 
cowpea  is  quite  resistant  to  the  nematodes,  and  also  to  the  cowpea 
wilt  disease.  We  strongly  advise  the  substitution  of  Iron  cowpeas 
for  the  common  varieties. 

Peanuts,  Velvet  bean  and  Hairy  vetch  are  good  crops  for  rota- 
tion to  reduce  the  nematode  worms.  They  also  have  thek  advan- 
tage of  being  gatherers  of  nitrogen  by  means  of  the  nitrogen-fixing 
nodules.  In  all  cases  we  have  examined,  the  peanuts  are  found  to 
have  more  nodules  on  the  roots  than  the  cowpeas  on  the  same  soil. 

All  Investigations  indicate  that  "black  root"  must  be  fought  by 
combining  several  principles  dealt  with  in  these  pages. 

Our  experience  and  the  experience  of  investigators  in  other 
States,  goes  to  show  the  value  of  rotation  of  crops  and  the  selec- 
tion of  seed.  This  Is  true  whether  black  root  is  present  or  not. 
IVIany  cotton  planters  who  do  not  have  the  black  root  to  fight 
would  find  it  to  their  advantage  to  follow  many  of  the  principles 
mentioned  and  discussed  in  this  bulletin. 
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'^BLACK  ROOT"  DISEASE  OF  COTTON 

BV 

R.  I.  SMITH  ai\d  A.  C.  LEWIS 


INTRODUCTION. 

The  cotton  growers  in  South  Georgia  who  have  lost  a  por- 
tion of  their  cotton  crop  on  account  of  the  "black  root"  dis- 
ease will  hardly  need  an  introduction  to  this  serious  draw- 
back to  successful  cotton  growing.  The  disease  is  not  confin- 
ed to  South  Georgia  entirely,  as  will  be  seen  from  the  map — 
page  248,  which  shows  the  known  occurrence  of  the  disease 
in  Georgia.  It  is  not  uncommon  for  cotton  growers  in  North 
Georgia  to  believe  that  their  cotton  is  being  damaged  by 
this  disease,  but  in  the  light  of  present  knowledge  we  be- 
lieve the  "black  root"  is  confined  to  the  area  of  Georgia 
south  of  the  known  infested  portion. 

Investigation  Commenced  in  1904. 

The  Georgia  State  Board  of  Entomology  first  undertook 
the  work  of  investigating  the  cause  and  extent  of  this  disease 
in  1904.  This  investigation  was  made  possible  by  an  in- 
creased appropriation  given  for  the  support  of  the  Board  by 
the  Legislature  of  1904.  The  increase  did  not  become 
available  until  January,  1905.  An  attempt  was  made,  how- 
ever, by  Prof.  Wilmon  Newell,  former  Entomologist,  to  ar- 
range to  begin  our  investigation  in  the  spring  of  1905.  In 
order  to  get  selected  cotton  seed,  which  was  deemed  desirable 
for  planting  in  1905.  Mr.  Newell  visited  a  plantation  at 
Zellobee,  Ga.,  owned  by  Hon.  B.  S.  Miller,  of  Columbus;  Ga. 
At  Zellobee  the  black  root  had  destroyed  or  nearly  destroyed 
a  number  of  acres  of  cotton  that  year.  Seed  was  saved  from 
selected  plants  in  the  diseased  fields,  plants  which  had  appar- 
ently withstood  the  disease.  (See  discussion  of  Selecting 
Resistant  Seed,  page  267.)  The  seed  thus  selected  was  stored 
in  a  warehouse  on  Mr.  Miller's  plantation,  and  unfortunately 
the  warehouse  burned    in  February,    1905,    rendering  Mr. 
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NewelTs  work  during  1904  of  no  avail.  This  explanation  is 
given  because  the  original  intention  was  to  get  the  work 
started  favorably  in  1905.  After  the  loss  of  the  selected 
seed  at  Zellobee,  it  became  necessary  to  make  other  arrange- 
ments. We  knew  from  work  done  by  the  Bureau  of  Plant 
Industry  at  Washington*  that  our  best  line  of  work  lay  in 
the  direction  of  producing  a  resistant  variety  of  cotton.  We 
therefore  wrote  to  Washington  and  secured  small  lots  of 
seed  of  two  varieties  of  cotton,  namely:  Jackson  Limbless, 
and  U.  S.  No.  148,  which  had  already  shown  themselves  to 
be  of  value  for  growing  on  land  liable  to  develop  the  *'black 
roof'  cotton.  The  sample  lots  of  seed  were  all  we  had  to 
commence  on,  except  some  U.  8.  No.  146,  which  has  proved 
to  be  of  very  little  value. 

For  land  on  which  to  conduct  tlie  investigation  in  1905 
we.  are  indebted  to  Hon.  B.  S.  Miller,  who  placed  at  our 
command  an  area  of  diseased  land  at  Zellobee,  Ga.  In 
addition  to  the  regular  investigation  carried  on  at  Zellobee, 
we  have  been  able  to  make  investigation  of  diseased  fields 
in  several  sections  of  South  Georgia. 

Pi  RFOSE    OF  THE    INVESTIGATION. 

Acting  in  accordance  with  the  purpose  of  the  Legislati\'e 
Act  of  1904,  which  made  it  the  duty  of  the  State  Entomolo- 
gist to  begin  an  investigation  into  the  cause  and  injury  in- 
flicted by  the  **black  roof'  disease,  and  to  discover,  if  possi- 
ble, some  method  of  preventing  or  lessening  the  damage,  the 
investigation  was  planned  to  cover  several  different  lines 
of  research.     These  may  be  stated  as  follows: 

1.  Distribution  of  the  Disease  in  Georgia  ..See   page   249 

2.  Fertilizers  as  Affecting  the  Severity  of  the 

Disease   "     "      258 

3.  Date  of  Planting   "     "      260 

4.  Variety  Tests  to  Determine  Relative  Resis- 

tance         "     "       261 

5.  Selection  of  Seed  from  Plants  Resistant  to 

"black  root"    "     "       267 

6.  Development  of  Resistant  Varieties  by  con- 

tinued   Selection    "    "       268 
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7.  Crossing  Varieties  to  increase — if  possible 

— their  Resistant  Qualities See  page  271 

S.  Rotation  of  Crops  to  Reduce  Damage  from 

"black  root"   "    "      272 

9.  Distribution  of  Resistant  Cotton  Seed  to 
Planters  who  could  assist  us  in 
Determining  their  true  Value...     "    "      275 

The  effect  of  fertilizers  toward  preventing  "black  root" 
was  tested  in  1905  at  Zellobee,  Ga.  While  the  result  was 
not  encouraging,  the  work  is  reported  in  this  bulletin.  Nega- 
tive results  are  often  of  value  by  showing  the  uselessness  of 
some  methods,  and  should  prevent  planters  from  wasting 
money  on  such  experiments. 

Our  effort  to  secure  resistant  strains  of  cotton  has  already 
shown  encouraging  results.  Cotton  planters  are  urged  to 
study  the  results  recorded  in  this  bulletin,  as  they  are  of 
great  importance.  It  will  be  noticed  by  reading  the  follow- 
ing pages  that  the  effort  has  been  made  to  improve  the  qual- 
ity of  all  cottons  while  getting  strains  resistant  to  the  black, 
root.  Unless  both  these  points  are  borne  in  mind,  our  en- 
deavors might  be  of  no  value  whatever.  It  is  a  well  known 
fact  that  cotton  yields  readily  to  improvement  by  selection, 
and  in  the  matter  of  getting  cotton  resistant  to  the  black 
root,  there  is  a  good  opportunity  to  improve  the  cotton  in 
quality  at  the  same  time. 

Georgia  cotton  growers  will  receive  the  full  benefit  of  the 
w^ork  which  has  been  done  already,  and  the  work  that  will 
be  done  in  the  future  by  the  State  Board  of  Entomology. 
The  result  of  the  work  will  be  published  from  time  to  time 
in  bulletins,  as  fast  as  our  results  justify  such  publications. 
While  it  is  not  possible  for  us  to  visit  all  sections  of  the 
State  where  the  black  root  occurs,  it  is  possible  for  the  cot- 
ton growers,  in  the  sections  we  do  not  visit  'to  get  the  infor- 
mation secured  through  our  efforts.  The  work  at  present  is 
barely  begun.  There  are  still  many  things  to  be  learned. 
The  investigation  already  started  will  be  continued  as  long 
as  theie  is  any  chance  of  discovering  any  new  points,  or  to 
improve  on  the  work  already  done. 

Distribution  of  seed  from  resistant  varieties  of  cotton 
was  made  in  1906  to  cotton  planters  in  several  different  sec- 


247  Digitized  by  Google 


Fig.  1— Map  showing  known  distribution  of  "Black  root"  disease  of  cotton 
in  Georgia. 

tions  of  South  Georgia.  This  seed  was  grown  from  cotton 
planted  at  Zellobee  in  1905.  The  object  of  this  distribution 
was  to  test  the  cotton  under  varying  conditions,  both  with 
regard  to  its  resistance  to  the  black  root  disease,  and  its 
value  commercially. when  grow^n  under  ordinary  conditions. 
For  1907  we  will  have  more  seed,  and  thus  will  be  able  to 
send  sample  lots  to  more  cotton  planters.  All  who  desire 
seed  may  send  their  names  to  the  State  Entomologist,  (At- 
lanta, Ga.)  and  seed  will  be  sent  to  such  applicants  as  long 
as  the  supply  lasts. 
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We  would  like  to  have  the  cotton  planters  feel  free  to  send 
requests  for  information  if  they  wish  to  know  about  any 
points  not  made  suflBciently  plain  in  this  bulletin. 

DISTRIBUTION. 

The  "black  root"  or  "wilt"  disease,  as  it  is  sometimes 
called,  is  now  known  to  occur  in  the  following  States: 
North  Carolina,  South  Carolina,  Florida,  Alabama,  Ar- 
Icansas  and  Georgia. 

In  Georgia  we  know  that  the  disease  occurs  in  the  follow- 
ing Counties:  Berrien,  Bibb,  Brooks,  Calhoun,  Chattahoo- 
chee, Colquitt,  Columbia,  Dooly,  Dougherty,  Early.  Effing- 
ham, Harris,  Houston,  Ijee,  Lowndes,  Macon,  Marion,  Mc- 
Duffee,  Montgomery.  Muscogee,  Pierce,  Pulaski,  Randolph, 
Bichmond,  Schley,  Stewart,  Sumter,  Talbot,  Tatnall,  Ter- 
rell, Thomas,  Washington,  Webster,  and  Worth.  * 

There  seems  good  reason  to  believe  that  the  black  root 
occurs  also  to  a  greater  or  less  extent  in  nearly  all  the 
counties  of  South  Georgia,  and  in  some  of  the  Middle  Geor- 
^a  counties  not  listed  above.  The  accompanying  map  does 
not  by  any  means  indicate  the  full  extent  of  the  black  root 
-disease,  but  will  give  some  indication  of  the  distribution. 

ANNUAL  LOSS  OCCASIONED  BY  BLACK  ROOT. 

The  annual  Ipss  to  Georgia  cotton  growers  caused  di- 
rectly by  the  "black  root"  disease  is  extremely  hard  to 
■estimate  accurately.  There  is  little  doubt,  however,  but 
that  the  loss  is  greater  than  is  generally  supposed.  For 
the  year  1904  Hon.  B.  S.  Miller,  of  Columbus,  Ga.,  estimated 
the  loss  on  his  plantation  at  Zellobee  at  from  $1000.00  to 
^1500.00.  In  1905  Mr.  Howell,  of  Vienna,  Ga.,  placed  his 
loss  at  the  same  amount.  During  the  past  two  years  we 
liave  seen  many  cotton  fields  of  which  from  one  to  five  acrr^ 
were  killed,  and  the  remainder  of  the  fields  stunted  so  ah 


♦  Distribution  of  the  "black  root"  was  determined  by  personal 
investigations,  in  a  majority  of  the  counties  named,  anid  also  from 
'<^rrespondents  who  sent  specimens  of  diseased  plants  to  be  iden- 
tified. 
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to  reduce  the  yield  about  25  to  50  per  cent.  There  can  be 
no  doubt  but  that  the  annual  loss  to  the  cotton  growers 
amounts  to  tens  of  thousands  of  dollars.  The  distressing: 
feature  of  the  disease  is  that  it  is  annually  becoming  more 
severe  and  widespread.  New  fields  are  becoming  infected 
"Hich  year.  The  very  fact  that  cotton  growers  are  not  all 
aware  of  the  seriousness  of  the  disease  and  allow  soil  from 
infected  fields  to  be  carried  by  cultivation  to  uninfected 
fields,  has  helped  to  hasten  the  spread  of  the  disease. 

In  view  of  the  above  facts  it  seems  of  prime  importance 
to  place  reliable  information  in  the  hands  of  all  cottoik 
growers.  A  united  effort  on  the  part  of  the  cotton  planters 
will  tend  to  lessen  the  liability  of  spreading  the  disease. 
Too  much  stress  cannot  be  placed  on  the  necessity  of  com- 
bating the  black  root  which  threatens  the  life  of  Georgia's 
staple  crop. 

HOW  TO  RECOGNIZE  BLACK  ROOT. 

The  name  in  a  manner  explains  the  nature  of  the  black 
root  disease.  Besides  the  above  name  it  is  frequently  called 
"wilt"  disease,  a  name  also  somewhat  suggestive.  After 
once  being  recognized  the  "black  root"  is  readily  distin- 
guished from  other  diseases  to  which  cotton  is  subject  ii^ 
Georgia. 

External  Symptoms. 

The  first  outward  symptom  of  black  root  is  generally  a 
wilting  of  the  leaves.  Sometimes  only  one  or  two  leaves^ 
wilt  at  first.  The  reason  for  this  will  be  understood  by 
reading  the  description  of  the  growth  of  the  fungus  caus- 
ing the  disease.  Plants  first  show  signs  of  disease  wheik 
they  are  about  six  weeks  old.  It  has  been  found  that  it 
requires  about  six  weeks  for  the  fungus  to  develop  in  the 
plant  enough  to  retard  its  growth.  Many  of  the  young: 
plants  die  within  a  few  days  after  the  first  outward  symp- 
toms of  the  disease  appear.  Badly  affected  plants  wilt 
have  many  of  the  leaves  wilted,  the  growth  of  the  plant  will 
be  retarded,  and  before  the  plant  really  dies  all  the  leaves 
will  be  wilted  or  fallen.  Affected  plants  look  very  much 
as  though  they  were  suffering  from  lack  of  water,  which  is 
virtually  the  case.     Frequently  only  a  few  leaves  on  the 
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plant  will  wilt  nt  first  and  if  weather  conditions  are  favor- 
able inducing  rapid  gi'owth  of  the  plant,  the  diseased  plants 
may  revive  or  partially  recover,  and  again  show  evidence 
of  the  disease  during  the  next  dry  period.  Sometimes 
plants  become  badly  affected  and  lose  nearly  all  their 
leaves.  Such  plants  may  at  times  throw  out  new  shoots 
from  the  stalk  near  the  ground,  and  tliese  side  shoots  may 
produce  fruit.  Generally,  however,  the  fruit  on  the  side 
shoots  never  matures  as  the  plants  die  or  become  so  weaken- 
ed by  the  disease  that  they  are  practically  worthless. 


Tig.  2— Cotton  plant  dying  from   "black     root"     disease.       From     Photo    by 
Wilmon  Newell. 

In  the  course  of  time  plants  killed  by  the  black  root 
lose  all  their  leaves,  and  the  small  branches  all  drop  off, 
leaving  only  the  blackened  stem  standing.  In  walking 
through  an  affected  field  in  September  or  October  many  of 
these  dead  cotton  stalks  may  be  seen.  By  counting  the 
number  of  dead  stalks  in  a  single  row  one  can  easily  esti- 
mate the  extent  of  the  damage.  Many  ])lants  that  ai-e  not 
killed  outright  by  the  black  root  are  often  much  stunted 
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in  growth  so  that  they  are  not  half  as  tall  as  the  healthy 
plants  around  them.  Thus  we  often  find  whole  fields  in 
which  the  growth  of  the  cotton  is  much  stunted,  and  the 
plants  nearly  all  dead  over  small  areas.  This  stunted 
growth  is  often  overlooked  by  cotton  growers,  though  they 
often  complain  that  their  cotton  is  not  making  the  weed 
that  it  used  to  make. 

As  stated  above,  black  root  first  appears  in  affected 
fields  when  the  plants  are  about  six  weeks  old.  The  disease 
continues  its  work  all  during  the  summer  and  plants  may 
be  gradually  dying  up  to  the  time  the  plants  are  killed  by 
frost. 

Internal  Symptoms  op  Black  Root. 

With  the  unaided  eye 
plants  affected  by  black 
root  may  be  distinguished 
by  examining  the  roots 
and  main  stalk.  The  fun- 
us  causing  black  root,  as 
explained  in  the  next  par- 
agraph, develops  in  the 
woody  tissue  of  the  [ilant. 
The  growth  of  the  fungus 
clogs  up  the  water  ducts 
and  when  the  passages  be- 
come crowded  with  the 
fungus  growth  they  turn 
black,  or  at  lea<it  discol- 
ored. By  cutting  length- 
wise of  the  roots  or  stem 
the  woody  portion  of  a 
diseased  plant  will  ap- 
pear discolored,  (See  Fig. 
3)  and  the  dying  stalks 
will  be  quite  black  inside, 
quite  different  from 
plants     that     die     from 

Fig.  a-Cotton  stalks  cut  lengthwise.  On     f*^°^   ^^^^^  CaUSes.      This 

left,  stem   discolored   by   black   is  the  Symptom  that  has 

r..'';S°;^ro\Sr:;ir   «^^«°     *»»«     ^'^^     the 

name  "black  root" 
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True  Cause  op  Black  Root. 

It  has  been  known  beyond  a  doubt  since  1900  that  the 
true  cause  of  the  disease  known,  as  ^'black  root"  or  "wilt" 
disease  is  a  fungus,*  Neocosmospora  vasinfecta  (Atk.)Erw. 
Sm.,  which  attacks  the  roots  and  stems  of  the  plants.  The 
fungus  lives  in  the  soil,  mainly  in  the  form  of  spores — cor- 
responding to  the  seed  of  higher  plants — during  the  winter. 
In  spring  when  the  cotton  first  commences  to  throw  out 
roots  the  fungus  attacks  the  small  rootlets.  Here  the  fun- 
gus grows  and  as  it  increases  it  forces  its  way  up  into  the 
stem,  following  the  water  ducts,  and  clogging  them  up 
with  its  mycelium.t  The  fungus  in  the  water  ducts  pre- 
vents the  upward  flow  of  sap,  thus  cutting  off  the  food  sup- 
ply. This  again  explains  the  reason  why  the  disease  first 
appears  in  the  form  of  wilted  leaves.  It  also  explains  the 
stunted  growth  which  is  really  due  to  an  insufficient  food 
supply,  and  the  dead  plants  killed  by  being  entirely  de- 
prived of  food. 

Description  of  the  Fungus. 

Dr.  Erwin  F.  Smith  has  worked  out  the  life  history  of 
the  black  root  fungust  and  described  its  bahavior  on  dif- 
ferent culture  media.  The  junior  author,  Mr.  T^wis,  has 
succeeded  in  isolating  the  fungus,  has  grown  it  on  differ- 
ent media,  has  made  inoculations,  and  thus  far  his  work 
agrees  with  that  of  Dr.  Smith.  In  short,  the  life  history 
of  the  fungus  is  as  follows: 

During  the  winter,  while  the  cotton  is  dead,  the  fungus 
remains  in  the  soil  mainly  on  the  decaying  cotton  stalks  and 
roots.  The  roots  of  young  cotton  i)lants  in  spring  are  ex- 
posed to  the  fungus,  which  soon  gains  entrance  to  the  roots. 
In  the  roots  the  fungus  develops,  producing  mycelium  that 
clogs  up  the  water  ducts.  This  mycelium  if  examined  un- 
der a  high  power  microscope  looks  like  the  drawing  Fig. 
4,  a  and  d.  The  mycelium  in  the  roots  or  stalk  produce 
internal  conidia,  that  is,  spore  bearing  bodies.  The  spores, 
(Fig.  4,  b  and  c)    produced  by  the  fungus  correspond  to 


♦Bui.  27,  U.  S.  Dept.  of  Agri.,  Div.  Veg.  Phys.  &  Path. 
tMycelium  is  a  term  used     by     pathologists  for     the     growing, 
thready  part  of  the  fungus. 
tBul.  17,  U.  S.  Dept.  of  Agri.,  Div.     Veg.  Phys.  &  Path. 
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the  seed  of  higher  plants.  Later  on,  when  the  stem  is  de- 
cayed somewhat,  so  that  the  fungus  can  reach  the  surface, 
external  conidia  ai«  produced.  The  external  conidia  al- 
ways follow  the  internal,,  and  have  never  been  found  where 
there  was  no  internal  mycelium.  These  external  conidia, 
which  are  yellow,  are  always  found  in  rows  beneath  the 
epidermis,  or  in  crevices  of  the  roots  and  stem  of  the  dis- 
eased plants.  Sometimes  these  external  spores  are  so  nu- 
merous as  to  give  the  stem  a  yellow  color.  When  the  bark 
is  peeled  off  the  yellow  color,  caused  by  the  numerous 
spores,  is  discernible  to  the  naked  eye.  With  the  aid  of  a 
one  inch  Coddington  hand  magnifying  lens  the  spore  bodies 
may  be  seen  distinctly.  In  this  manner  cotton  planters 
have  sometimes  been  convinced  that  the  cotton  plants 
really  have  a  fungus  growth  on  the  roots. 

The  perfect  form  of  the  fungus,  the  Perithecia,  are  found 
on  the  dead  cotton  stems  and  roots  of  the  plants  late  in 
the  fall.  In  this  perfect  form  the  fungus  lives  in  the  soil 
through  the  winter,  together  with  the  other  two  forms.  In 
all  three  forms  the  fungus  may  be  distributed  by  cultiva- 
tion even  during  the  winter  season. 

Relation  of  Nematode  Worms  to  Black  Root. 

Mention  will  be  made  at  various  times  in  this  Bulletin, 
of  the  presence  of  nematode  worms,  producing  galls  on  the 
roots  of  certain  plants.  It  has  been  found  that  the  nema- 
todes play  an  important  part  in  relation  to  the  "black 
root"  disease. 

Nematode  worms  are  very  small — almost  microscopic — 
worms,  that  are  present  in  certain  soils,  producing  galls 
(Kee  Fig.  5)  on  the  roots  of  certain  plants.  Plants,  such 
as  common  cow-peas,  melons  and  cucumbers,  are  badly  at- 
tacked at  times.  Sugar  cane,  okra,  cabbage,  collard  and 
other  field  and  garden  crops  are  also  attacked  by  nema- 
todes. Cotton  of  most  varieties  is  attacked  by  this  gall- 
producing  worm,  and  the  presence  of  nematodes  on  the 
roots  of  cotton  has  been  found  to  increase  the  tendency  to 
black  root.  The  reason  for  this  is  due  to  the  fact  that  the 
fungus  causing  black  root  is  obliged  to  force  an  entrance 
through  the  cotton  roots,  and  the  galls  produced  by  nema- 
todes offer  a  favorable  and  easy  entrance  for  the  fungus. 
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It  has  been  found  repeatedly  that  cotton  affected  by  nema- 
todes dies  worse  from  black  root  than  cotton  under  similar 
conditions  not  attacked  by  the  neniatod'e  woriu'i  The  con- 
nection between  nematodes  and  black  root  wat*  not  at  first 
understood.  Prof.  W.  A,  Orton  called  attention  to  this 
fact  in  his  bulletin  No.  17,  on  **Cotton  Wilt  Hisease,"  men- 
tioned elsewhei-e.  Under  rotation  of  crops, — page  274 — will 
be  found  a  list  of  the  common  plants  liable  to  bo  attacked 
by  nenmtodes. 

The  common  cow-pea  has  often  been  charged  with  in- 
creasing the  black  root,  that  is,  making  it  worse  in  land 
where  cotton  followed  the  cowi)ea.  From  the  above  state- 
ment it  should  be  understood  that  the  cow-pea  cannot  pro- 
duce the  black  root,  neither  can  the  nematodes,  but  the 
presence  of  nenmtodes  favors,  and  really  aids,  the  fungus 
to  gain  entrance  to  the  cotton  roots. 


Fig.  7— Nitrogen  Fixing  Nodules  very  numerous  on  peanut  roots.     (From 
photo  by  A.   C.   Lewis.) 

Difference  Between  Ne.matodes  and  Nitrogen  Fixing 
Nodules. 

The  galls  of  the  nematode  worms  must  not  be  mistaken 
for  the  Nitrogen  fixing  nodules,  that  are  found  on  the  roots 
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of  cow-peas  and  other  Leguminous  plants.  The  nitrogen 
fixing  nodules  api)ear  on  the  sides  of  the  roots  as  little 
round  objects,  as  well  illustrated  in  Fig.  7.  They  do  not 
cause  large  knots  on  the  roots  as  do  the  nematode  worms. 
(See  Fig.  5.) 

REPORT   ON   EXPERIMENTS   CONDUCTED   DURING 

1905   AND    1906. 

N  ox -Effect  of  Fertilizers. 

Some  cotton  growers  hold  to  the  opinion  that  the  con- 
tinued and  excessive  use  of  commercial  fertilizers  has  been 
responsible  in  a  great  measure  for  the  severity  of  the  "black 
roof'  disease  of  cotton.  In  Georgia  it  is  a  well  known  fact 
that  more  commercial  fertilizer  is  used  than  in  any  other 
Southern  State.  Knowing  this  to  be  the  case  we  deemed  it 
advisable  to  make  a  cai'eful  test  of  various  fertilizers  to 
determine  their  relation  to  the  black  root  disease.  A  sim- 
ilar test  has  l)een  made  by  the  best  cotton  planters  in 
South  Carolina,  which  went  to  show  that  fertilizers  have 
practically  no  connerticm  with  the  black  root,  but  in  Geor- 
gia, so  far  as  we  are  aware,  the  test  has  never  before 
been  made. 

The  fertilizer  experiment  was  conducted  at  Zellobee,  Ga.. 
on  Hon.  B.  S.  Miller's  plantation. 

Fertilizers  of  diti'erent  grades  and  mixed  in  different 
projiortions  were  used  in  the  test.  The  aim  was  to  use  fer- 
tilizers in  about  the  amounts  usually  used  in  Georgia, 
and  at  the  same  time  to  test  fertilizers  of  unusual  formulae 
as  a  severe  test. 

Cluik  ]  l;;ts  of  cotton  wheie  no  fertilizer  was  used  were 
kept  to  (OiiTjan*  witli  tlie  fertilized  plats.  In  this  way  tiie 
r(»siilts  ohlained  were  rendered  thoroughly  reliable. 
.  Th(»  results  given  in  the  following  table  show  that  the 
cotton  died  from  the  black  root  disease  on  all  the  plats, 
both  the  fertilized  and  the  unfertilized.  The  variation  in  the 
per  cent,  of  cotton  that  died  on  the  various  plats  was  not 
sut!icient  to  indicate  that  the  fertilizer  influenced  any  detri- 
mental etTeet,  nor  did  it  appear  to  be  of  any  benefit.  Of 
course  the  different  fertilizers  had  different  effects  on  the 
growth  and  yield  of  the  cotton,  as  would  be  true  under  any 
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conditions.  So  far  as  having  an  influence  on  the  number 
of  plants  killed  by  black  root,  we  feel  safe  in  stating  that 
fertilizers  are  not  to  be  considered. 

The  following  table  gives  the  grade  and  amount  of  each 
fertilizer  used  per  acre,  and  the  per  cent,  of  cotton  that 
died  on  each  plat. 

Fertilizers   Used   in    Black   Root   Experimeivt. 
Number  Per   ct.    cotton 

pounds  Fertilizer    used.  killed    by 

per  acre.  black  root.* 

300 Acid   Phosphate    (16  per  cent) 74 

300 Muriate  of  Potash    ^2 

300 Acid  Phosphate  (16  per  cent.)  and  Muri- 
ate of  Potash  (1-2  of  each)    76 

400 Acid  Phosphate  (16  per  cent)  and  Guanot 

using  1-2  of  each   77 

No    Fertilizer    75 

400 Muriate  of  Potash  and  Guanot  using  1-2 

of  each    72 

300 Following     mixture:        Acid     Phosphate 

(1000   lbs.)    Kainlt    (500     lbs.)     Cotton 

Seed  Meal    (500  lbs.)    73 

800 Guano.t  Acid  Phosphate  and  Muriate  of 

Potash,    using    1-3    of   each    74 

200 Guano.t    (also  Tobacco  dust  at  the  rate 

of  800  lbs.  per  acre)    82 

200 Guano,t   (Also  fresh  lime  at  rate  of  1800 

lbs.    per    acre)     80 

No    Fertilizer    86 

A  study  of  the  above  table  will  show  that  most  of  the 
plats  receiving  an  application  of  fertilizer  were  apparently 
benefitted  to  the  extent  of  a  very  small  i)er  cent.,  compared 
with  the  plat  not  fertilized,  where  86  per  cent,  of  the  cotton 
died,  but  compared  to  the  plat  not  fertilized,  where  only 
75  per  cent,  died  the  benefit  was  hardly  apparent.  The  av- 
erage of  the  unfertilized  plats  show  about  80  per  cent,  of 
the  cotton  killed,  while  the  average  of  the  plats  receiving  a 
mixed  fertilizer  is  about  74  per  cent  This  would  indicate 
a  benefit  of  6  per  cent,  in  favor  of  the  unfertilized  plats. 
Had  we  shown  the  figures  representing  the  yield  per  acre 
we  would  have  shown  that  the  fertilized  plats,  in  spite  of 
having  a  slightly  higher  per  cent,  of  plants  killed,  yielded 
more  cotton  per  acre.     Under  present  conditions  in  Georgia 


♦The  per  cent  of  cotton  that  died  on  each  plot  was  determined 
by  actual  count  as  in  the  variety  test  ^iven  on  page   263. 

tReady  mixed  fertilizer  containiD.g  Phos.  Acid,  10  per  cent,  Pot- 
ash, 2  per  cent,  and  Nitrogen  2  per  cent 
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the  use  of  fertilizer  is  necessary.  Hence  the  loss  in  yield 
per  acre  from  lack  of  fertilizer  would  undoubtedly  more 
than  offset  the  difference  in  the  per  cent,  of  plants  killed 
by  black  root. 

Referring  to  the  above  table  it  will  be  noticed  that  lime 
was  applied  to  one  plat  at  the  rate  of  1,800  pounds  per  acre. 
This  application  was  made  because  a  few  cotton  planters 
have  been  under  the  impression  that  the  soil  where  black 
root  is  bad,  is  lacking  in  lime. 

As  chemical  analysis*  showed  that  the  soil  was  really 
quite  deficient  in  lime,  the  experiment  of  applying  lime  to 
the  soil  was  tried,  but  it  was  found  to  be  of  no  value  to- 
ward preventing  the  black  root  disease. 

Lime  as  a  fertilizer  used  on  soils  like  the  sample  obtained 
from  Zellobee,  would,  we  think,  be  advisable.  Lime  is  one 
of  the  necessary  plant  foods,  and  its  addition  to  land  defi- 
cient in  lime  might  increase  the  yield  of  cotton  to  a  marked 
extent.  By  increasing  the  yield  it  would  indirectly  be  of 
value  in  connection  with  the  control  of  black  root,  but 
only  by  way  of  increasing  the  yield  in  spite  of  the  disease. 

Parties  who  are  interested  in  the  use  of  lime  as  a  fertil- 
izer are  referred  to  Farmers'  Bulletin  No.  77,  of  the  U.  S. 
Dept.  of  Agri.,  which  may  be  obtained,  free,  by  applying  to 
the  Secretary  of  Agriculture,  Washington,  D.  C. 

Date  op  Planting. 

Many  planters  have  thought  that  late  planted  cotton  is 
less  injured  by  black  root  than  early  planted  cotton.  This 
opinion  had  been  quite  prevalent  among  planters  at  Buena 
Vista,  Ga.,  until  me  of  their  number,  Mr.  J.  B.  Simons, 
had  a  late  planted  field  in  1004  that  died  very  badly.  Mr. 
Simons'  experience  is  particularly  interesting  on  account 
of  the  fact  that  he  not  only  planted  late,  but  planted  on 
land  that  had  been  in  other  crops  during  1902  and  1903. 
Mr.  Simons'  field  was  planted  on  June  3rd,  1904.following 
a  crop  of  winter  rye.    Over  90  per  cent,  of  his  cotton  died 


♦A  chemical  analysis  of  the  soil  from  Zellobee,  Ga.,  was  maJe 
for  us  bv  Dr.  Ederar  Everhart,  chemist  of  the  Georgia  Geologi- 
cal Siirvpv.  j^owlng  that  the  soil  was  apparently  deficient  in 
lime  (CaO).  Dr.  Everhart  found  that  the  soil  contained  only 
.047  per  cent  of  lime,  which  is  a  very  small  per  cent  compared  to 
most  of  the  soils  in  Georsria. 
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from  black  root.  This  convinced  Mr.  Simons  and  other 
planters  around  Buena  Vista  that  no  benefit  could  be  de- 
rived from  late  planting. 

To  test  the  value  of  late  planting  an  experiment  was 
made  at  Zellobee,  in  1905.  One  field  of  cotton  was  planted 
on  April  18th,  and  another  on  June  5th.  Both  plats  were 
of  the  same  variety  of  cotton,  and  both  received  equal 
amounts  of  fertilizer  and  the  same  cultivation.  Over  75 
per  cent,  of  the  cotton  died  on  both  plats.  The  per  cent, 
killed  by  black  root  was  determined  by  count  of  the  cotton 
plants,  and  not  by  the  yield.  Taking  the  yield  into  consid- 
•eration,  it  was  found  that  the  early  planted  field  produced 
over  three  times  as  much  cotton  as  the  late  planted  field. 
Hence  it  seems  that  late  planting  would  not  be  profitable* 
•even  if  it  happened  that  a  less  number  of  plants  died  from 
black  root. 

Variety  Tests  of  Different  Cottons. 
Experiment  Conducted  at  Vienna,  Ga.,  1906. 

From  an  experiment  conducted  in  1900  by  Prof.  W.  A. 
Orton,  Pathologist  of  the  Bureau  of  Plant  Industry,  Wash- 
ington, D.  C,  it  has  been  demonstrated  that  different  varie- 
ties of  cotton  vary  greatly  in  susceptibility  to  the  black 
root  disease.  In  this  test  the  Jackson  proved  to  be  the  most 
resistant  of  the  upland  cottons. 

As  stated  in  the  introduction,  our  first  plan  of  investi- 
gation included  the  testing  of  Jackson  cotton,  which  we 
secured  from  Washington.  Many  planters  do  not  like  the 
Jackson  variety,  which  is  a  limbless  and  cluster  cotton, 
hence  our  first  effort  was  to  find  out  if  any  other  variety 
of  cotton  could  be  found  that  would  show  as  much  natural 
i-esistance  to  black  root  as  the  Jackson  cotton.  Seed  of  as 
many  varieties  as  it  was  possible  to  obtain,  were  secured 
and  planted  under  similar  conditions  at  Vienna,  Ga.  The 
results  are  given  in  the  following  table.  The  per  cent,  of 
plants  killed  or  badly  injured  by  black  root  were  deter- 
mined by  actual  count  made  as  follows: 
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A  few  days  after  the  cotton  had  been  chopped  out  to 
a  stand  a  count  was  made  of  the  number  of  stalks  in  eacb 
plat.     On  September  28th  a  count  was  made  to  determine- 
the  stalks  alive  at   that  date.  Stalks  nearly  dead  or  badly^ 
stunted,  enough  to  be  of  no  value,  were  counted  as  dead. 

Variety  Test  Showing  Comparative  Resistance  to  Black: 

Root. 

The  figures  denote  the  number  of  plants  out  oj  1,000  that  survived^ 
Short  Staple  or  Upland  Cottons. 

Jackson,  Selected  seed*   81^ 

U.    S.    Plant   Breeding    No.    148*    !!!.!!.!  ItIO 

U.   S.   Plant   Breeding   No.   146*    ...20S 

Red    Shank    *. 555 

Boykin \\^{y 

Baughan's    Selected!     44S^ 

Row  Jen    410 

Allen   Big  Boll    .,.......!!!!!!.!!!].!!.  !360 

Mixed  Seed  from   Gin    360 

Storm    Proof    \^\ 355. 

Willers    Red    Leaf    Wzz^ 

King's    Improved    350- 

King,    Early    335. 

Native  Green  Seed    275- 

North  Georgia  SeedJ    25& 

Excelsior    215- 

Peterkin    190 

Russell   Big   Boll    100- 

Long  Staple  Cottons. 

Mitaflfl     880 

Boyd's    Prolific    440 

Clarkesville    , 300^ 

Ounce    Boll 30O 

Griffin    110 

From  the  above  figures  it  will  be  seen  that  the  Jacksoi>. 
and  U.  S.  Plant  Breeding  No.  148  were  the  most  resistant 
of  the  upland  cottons.  The  U.  S.  No.  148  cotton  originated 
in  a  selection  made  by  Prof.  W.  A.  Orton  in  Alabama,  in 
1901.  Since  that  time  it  has  proved  itself  able  to  retaia* 
the  resistant  quality,  which  helps  to  show  the  value  and  re- 
sult of  continued  selection.  (More  will  be  said  about  selec- 
tion in  the  following  pages.) 

•Seed  furnished  by  Bureau  of  Plant  Industry,  Wash.,  D.  C. 
tSeed  furnished  by  E.  C.  Baughan,  Woodbury,  Ga. 
tNorth  Ga.   Seed  from  Adairsville     to  see     if  Ga.    seed  woul* 
be  at  all  resistant. 

263  ^  . 
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From  the  insults  obtained  from  the  other  varieties,  other 
than  the  two  just  mentioned,  there  does  not  appear  to  be 
much  hope  of  securing  another  variety  of  cotton  as  nat- 
urally resistant  to  the  black  root  as  the  Jackson.  In  all 
but  one  of  the  other  Varieties,  namely,  Red  Shank,  over  50 
per  cent,  of  the  cotton  died.  Boykin,  Baughan's  Selected 
and  Rowden  showed  apparently  some  slight  resistance.  Of 
these  three  varieties,  however,  over  50  per  cent,  of  the 
plants  succumbed  to  the  black  root.  Counting  the  last  three 
mentioned  varieties,  we  have  only  five  varieties  of  cotton 
which  show  any  apparent  resistance.  Seed  from  some  of 
the  best  stalks  of  these,  and  the  other  most  promising  va- 
rieties, were  saved  to  he  planted  next  season.  From  all 
these  selections  it  is  hoped — by  further  selection — to  secure 
several  strains  of  resistant  cotton. 

Of  the  Long  Staple  cottons  the  Mitaflfi  was  the  only  one 
that  proved  to  be  markedly  resistant,  and  unfortunately, 
this  variety  is  not  adapted  to  Georgia  conditions.  Parties 
in  South  Georgia  who  desire  to  grow  the  Sea  Island  cotton 
on  affected  land  are  referred  to  Prof.  W.  A.  Orton,  U.  S. 
Dept.  of  Agri.,  Washington,  I).  C,  who  has  secured,  by  se- 
lection, a  very  resistant  strain  of  this  cotton. 

Test  of  Jackson  and  U.  /S\  A'o.  148  Cotton  htj  Individual 

Planters. 

The  Jackson  and  U.  S.  No.  148  cottons  proved  to  be  sa 
markedly  resistant  to  black  root  on  our  experimental  plats 
at  Zellobee,  Ga.,  in  1905,  thht  we  decided  to  have  them 
tested  by  planters  in  other  parts  of  the  State  in  1906.  By 
keeping  watch  of  the  growth  and  yield  of  these  fields  we 
hoped  to  find  out  how  well  the  cotton  resisted  the  disease 
under  varying  conditions.  Accordingly  we  sent  seed  of  the 
Jackson  and  V.  S.  No.  148  to  cotton  planters*  living 
near  the  following  towns: 

Buena  Vista,  Chipley,  Richland,  Lumpkin,  Plains,  Cole- 
man, Fort  Gaines,  Sumner,  Cairo,  and  Warthen,  Ga.  The 
seed  was  sent  to  these  places  in  March,  1906,  the  parties 
having  signified  their  willingness  to  test  the  cotton  to  as- 

♦For  list  of  names  see  "Acknowledgements,"  on  page  239. 
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•«ist  us  in  our  investigation,  and  also  for  their  own  informa- 
tion. With  the  exception  of  Fort  Gaines,  Cairo  and  VVar- 
theuj  all  the  above  places  were  visited  by  Mr.  I^ewis  about 
the  middle  of  Septembei.  Written  reports  on  the  growth 
^nd  probable  yield  of  the  cottons  were  received  from  the 
■^places  not  visited.  The  reports  from  Fort  Gaines  and 
Warthen  showed  that  both  the  U.  S.  No.  148  and  the  Jack- 
son cotton  were  resisting  the  disease  much  better  than  the 
ordinary  cotton.  The  seed  was  planted  where  nearly  all 
the  cotton  died  last  season,  but  in  spite  of  that  fact  the 
j^ield  from  the  resistant  seed  was  equal  to  the  average  on 
uninfected  land.  The  import  from  Cairo  was  not  so  favor- 
:able,  but  we  were  advised  that  the  seed  was  planted  on 
Tather  low,  wet  land,  badly  affected  by  black  root  fungus, 
:and  also  infested  with  the  nematode  worms. 

Concerning  the  condition  of  the  cotton  from  resistant 
-seed  on  fields  visited  by  Mr.  T^wis,  six  fields  of  Jackson 
cotton  were  examined.  Five  of  them  were  much  better 
than  the  ordinary  cotton,  both  in  stand  and  probable  yield. 
The  other  field  of  Jackson  was  on  land  where  the  black 
root  was  very  bad  last  year.  Of  the  six  fields  of  U.  B.  No. 
148  which  were  visited,  four  were  found  much  better  than 
the  ordinary  cotton.  In  the  fields  that  showed  the  superi- 
ority of  the  resistant  seed  the  plants  were  much  taller 
than  the  ordinary  cotton.  The  Jackson  was  particularly 
noticeable,  being  nearly  twice  as  tall,  and  the  U.  S.  No.  148 
-cotton  being  from  1-3  to  1-2  taller  than  the  ordinary  cotton. 
Of  all  the  cotton  from  resistant  seed,  half  of  the  fields 
would  make  a  fair  yield,  considering  the  season.  One  field 
of  Jackson  that  was  found  to  be  badly  stunted  was  planted 
on  land  on  which  nearly  all  the  cotton  died  last  year,  anJ 
the  land  was  badly  infested  also  with  nematode  worms. 

It  should  be  mentioned  here  that  on  account  of  unfavor- 
nble  weather  conditions  this  has  been  a  severe  season  on 
cotton  of  all  kinds.  Shedding  of  squares  was  very  notice- 
^h\e  in  many  fields,  but  it  was  observed  that  the  Jackson 
^id  not  shed  more  than  the  other  varieties  of  cotton.  One 
characteristic  of  Jackson  is  that  it  does  not  drop  the  dead 
squares  like  other  cotton,  and  a  plant  may  look  as  though 
it  were  losing  a  greater  per  cent,  of  squares  than  it  really 
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is,  compared  with  otiier  cottons  that  drop  the  dead  squares. 

On  the  whole,  taken  year  after  year,  we  believe  that  the 
Jackson  cotton  will  compare  very  favorably  in  yield  with 
the  other  varieties  commonly  grown  in  Georgia.  In  1905 
at  Zellobee,  one  acre  of  Jackson  cotton  with  ordinary  fer- 
tilizer, yielded  1,133  pounds  of  seed  cotton.  The  Jackson 
has  often  been  known  to  make  as  high  as  a  bale  to  the 
acre.  Considering  the  above,  we  believe  it  advisable  to 
continue  experimenting  with  the  Jackson,  but  at  the  same 
time  we  shall  endeavor  to  improve  on  this  cotton  by  selec- 
tion and  crossing  with  other  varieties. 

Taken  as  a  whole,  we  think  the  result  of  the  variety  test 
has  given  some  promising  results.  By  planting  seed  of 
naturally  resistant  varieties  on  land  not  too  badly  affected 
with  the  black  root  fungus,  and  by  annual  selection  we  may 
make  the  cotton  even  more  resistant.  The  nematode  worms 
must  of  course  be  taken  into  consideration,  but  their  num- 
bers can  be  reduced  by  planting  the  proper  crops,  as  discus- 
sed under  the  heading,"Rotation  of  Crops."  (See  page  272.) 

Selection  of  Seed  From  Resistant  Plants. 

Examination  of  a  badly  affected  area  where  nearly  all 
the  cotton  dies  from  the  black  root,  will  show  that  most  of 
the  remaining  stalks  are  much  stunted  in  size,  but  that  a 
few  plants  are  apparently  thrifty  and  resisting  the  disease 
to  a  marked  extent.  Of  two  stalks  in  a  single  hill,  one  may 
die  while  the  other  may  be  thrifty  and  make  a  good  yield 
of  cotton.  It  is  evident  that  both  these  plants  must  be 
exposed,  to  a  greater  or  less  degree,  to  the  fungus  causing 
the  disease.  Still  one  plant  may  die  while  the  other  does 
not  succumb  to  the  disease  from  some  inherent  cause. 

In  order  to  demonstrate  what  the  result  would  be  if  seed 
selected  from  these  resistant  plants  were  planted  on 
'*black  root"  soil,  a  large  number  of  selections  were  made 
in  1905  from  fields  in  various  parts  of  the  State.  Resistant 
plants  of  several  varieties  of  cotton  were  selected.  From 
one  to  ten  plants  of  each  variety  were  selected,  and  each 
stalk  was  given  a  separate  number.  Notes  were  made  on 
the  condition  of  each  stalk  and  the  surrounding  cotton. 

In  explanation  of  the  reason  why  several  stalks  of  each 
variety  of  cotton  were  selected,  and   the  seed  from  each 
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stalk  kept  separate,  it  may  be  stated  that  certain  plants 
are  expected  to  have  the  power  of  transmitting  their  re- 
sistant quality,  while  other  plants  may  not.  The  resnlta 
given  below  will  show  the  value  of  several  selections  from 
each  variety.  Had  only  one  or  two  stalks  been  selected,  or 
had  the  seed  from  all  selected  stalks  been  mixed  together, 
the  average  result  would  not  have  been  nearly  as  good  a» 
the  result  obtained  from  certain  individual  stalks. 

In  the  spring  of  1906  the  seed  of  the  selected  stalks  were 
all  planted  at  Vienna,  Ga.,  on  the  plantation  of  Mr.  Ed. 
Howell.  Seed  of  the  same  variety  from  unselected  stalks 
(See  Variety  Test,  page  261)  were  planted  side  by  side  with 
the  selected  seed.  The  result  of  all  the  selections  would 
be  interesting,  but  only  two  varieties,  namely,  Peterkin  and 
King's  Improved,  will  be  given  in  detail  by  way  of  illus- 
tration. 

Result  of  Planting  Seed  From  Selected  Stalks. 

Selection  numbers  represent  seed  from  one  single  stalk.    Per  cent, 
figures  represent  plants  that  died  Jrom  each  selection. 


Peterkin. 

King'8 

Improved. 

Selection 

Per  cent 

Selection 

Per  cent 

No. 

dead 

No. 

dead. 

1 

16 

1 

20 

2.... 

46 

2 

50 

3.... 

.-. 43 

3 

51 

4.... 

75 

4 

83 

5.... 

50 

5 

70 

6.... 

77 

6 

60 

7.... 

50 

8.... 

87 

9.... 

66 

10.... 

70 

Tlie  above  table  illustrates  the  manner  in  which  the  rela- 
tive  resistance  of  each  selection  was  determined.  Below  is 
given  a  list  of  all  varieties  from  which  selections  were 
made.  The  number  of  selections  from  each  variety  and 
the  number  of  plants  from  each  selection  that  transmitted 
the  resisting  quality  to  their  progeny  is  given  below. 
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Fig.  10— Result  of  Planting  Seed  From  Selected  Stalks:  On  left,  one  row 
from  selected  stalk  of  Excelsior;  On  right,  two  rows  from  unselected 
seed  of  Excelsior.  Photograj/h  taken  Oct.  12th,  1906,  Vienna,  Ga., 
(By  A.  C.  Lewis.) 


Fig.  11— Result  of  Selecting  Stalks  of  Different  Varieties,  Showing  Compara- 
tive Resistance:  On  left,-  two  rows  Native  Green  Seed;  On  right, 
two  rows  North  Georgia  Seed.  (Seed  from  selected  stalks.)  Photo- 
graph taken  Oct.  18th,   Zellobee,  Ga..   (By  A.  c5!'9i!Mkj^^^S*^^ 


List  of  Varieties  and  Selections  From  Eacli. 
Variety  No.  of  plants  No.  of  selections 

selected  showing  resistance 

Jackson    11  All     (11)     quite    resistant. 

U.  S.  No.  148   7     . .  .All       (7) 

U.  S.  No.  146  7  None     showed     resistance. 

No.  Georgia  Gin  Seed  9   Two     showed      resistance. 

Native  Green  Seed  7   " 

Russell   Big  Boll    10   Two  (somewhat   resistant.) 

KiKoKi    6   One     showed      resistance. 

King's  Improved    6     ..." 

Peterkin    10  ....    " 

Excelsior    1   ....    " 

Unknown  Variety  3   " 

Total    No 77  29 

The  above  totals  include  the  Jackson  and  U.  S.  No.  148, 
of  which  all  selections  showed  resistance.  In  order  to 
draw  a  fair  conclusion  concerning  the  average  result  from 
the  above  we  will  leave  out  the  first  two  varieties  and  con- 
sider only  the  remainder.    We  then  have  the  following: 

Out  of  59  selections  from  9  varieties  of  cotton,  11  trans- 
mitted the  resistant  quality  to  their  progeny.  In  the  pre- 
ceding table  showing  the  comparison  of  selections  of  Peter- 
kin  and  King's  Improved,  it  will  be  noticed  that  the  seed 
from  the  best  stalk  produced  plants  of  which  not  more 
than  16  per  cent.  died.  Of  the  11  selections  just  men- 
tioned, the  per  cent,  of  plants  dying  from  black  root  was  not 
greater  than  20  per  cent,  in  any  case. 

As  an  illustration  of  the  manner  in  which  certain  selec- 
tions transmitted  the  resistant  quality  to  their  progeny, 
let  us  notice  the  Peterkin  variety.  Out  of  ten  selections 
only  one  transmitted  the  resistant  quality  to  any  marked 
extent.  The  other  nine  selections  of  this  variety  died  to 
the  extent  of  43  to  87  per  cent.  Selections  from  the  Na- 
tive Green  Seed  gave  much  better  results.  Of  this  variety 
out  of  only  7  selections,  two  transmitted  the  resistant  qual- 
ity to  a  marked  extent.  From  5  selections  of  the  KiKoKi^ 
one  transmitted  the  resistant  quality  to  its  progeny,  and 
from  6  selections  of  the  King's  Improved,  one  showed  mark- 
ed resistance.  The  result  with  Excelsior  was  unusual,  as 
the  single  selection  transmitted  the  resistant  quality,  while 
in  the  Variety  Test  this  cotton  is  near  the  bottom  of  the 
list.  However,  it  all  helps  to  show  what  selection  ma> 
accomplish. 
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Value  of  Continued  Selection. 

From  the  above  it  will  be  seen  that  we  have  the  beginning 
of  a  resistant  strain  of  cotton  for  each  of  the  varieties 
selected.  By  continued  selection  each  year  we  aim  to  make 
these  strains  of  cotton  still  more  resistant,  and  especially 
to  fix  the  resistant  quality  for  each  strain  or  variety  of 
cotton.  Some  selections  will  undoubtedly  have  to  be  dis- 
carded, when  further  tests  show  them  to  be  of  little  or  no 
value.  This  must  be  expected.  Still,  in  view  of  results 
already  secured  in  Georgia,  and  the  experiments  conducted 
by  Prof.  W.  A.  Orton,  in  South  Carolina,  there  seems 
good  reason  to  believe  that  our  efforts  may  be  rewarded  by 
securing  one  or  more  resistant  strains  of  cotton,  by  follow- 
ing the  method  described  above. 

The  investigation  has  shown  the  importance  of  saving 
the  seed  from  each  plant  separately,  and  selecting  a  large 
number  of  plants  when  beginning  the  experiment.  After 
the  first  year  it  is  only  necessary  to  save  the  seed  from  a 
few  of  the  best  stalks  for  planting  the  following  season. 
For  example,  out  of  our  10  Peterkin  selections,  seed  will 
be  saved  only  from  the  best  plants  derived  from  Selection 
Xo.  1.  The  dead  and  stunted  plants  should  be  pulled  up 
and  discarded  in  order  to  assure  gathering  seed  only  from 
strong,  healthy  plants. 

Hybridizing  Experiments.     (Crossing  Varieties.) 

In  order  to  determine  if  it  would  be  possible  to  increase 
the  resistance  of  ordinary  cottons,  to  the  black  root  disease,^ 
by  crossing  them  with  Jackson  cotton,  a  number  of  crosses 
were  made  last  year.  The  best,  most  resistant  and  most 
hardy  plants  of  several  standard  varieties  were  selected 
for  making  the  crosses.  The  pollen  from  the  blooms  of 
these  plants  was  carefully  transferred,  by  hand  to  Jack- 
son blooms  that  had  been  properly  prepared  for  the  pur- 
pose. The  prepared  blooms  were  covered  with  small  paper 
sacks  to  protect  them  from  foreign  pollen.  This  work  re- 
quires much  care.  Full  directions  concerning  the  method 
employed  will  be  furnished  any  one  who  desires  to  take 
up  this  feature  of  the  work. 

It  is  yet  too  early  to  tell  what  results  will  be  obtained 
from  this  work.    All  that  can  be  stated  at  present  is  that 
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dnring  1906,  the  hybrids  obtained  by  crossing  varieties  in 
1905,  were  very  hardy,  and  in  most  cases  resisted  the  dis- 
ease to  a  considerable  extent.  Many  of  the  hybrids  fruited 
well,  some  being  the  best  fruited  of  any  cotton  on  the  ex- 
perimental plats  at  Zellobee.  A  detailed  report  will  be 
made  on  the  result  of  the  hybridizing  experiment  when  the 
work  has  been  followed  long  enough  to  furnish  valuable 
results. 

Rotation  of  Crops. 

Owing  to  the  fact  that  black  root  fungus  grows  only 
on  cotton  and  okra — of  the  crops  commonly  grown  in  Geor- 
gia— it  would  seem  that  if  affected  fields  were  planted  in 
other  crops  for  a  few  years  the  severity  of  the  disease 
might  be  greatly  reduced.  Thus  far  all  attempts  have  fail- 
ed to  completely  eradicate  the  black  root  fungus  from  the 
soil  of  infected  fields.  Experiments  conducted  by  Prof.  W. 
A  Orton,*  have  shown  that  the  fungus  may  still  be  pres- 
ent in  soil  after  four  years'  rest  from  cotton.  In  fact,  it 
seems  doubtful  if  the  fungus  can  ever  be  gotten  out  of  the 
«oil  entirely.  Hence  we  must  learn  how  to  control  the 
diseaete  so  that  a  crop  of  cotton  may  be  made  on  infected 
8oil. 

Rotation  of  crops  seems  to  offer  some  measure  of  relief 
even  if  the  land  cannot  be  entirely  freed  from  the  blade 
root  fungus.  Our  observations  during  1905-06,  showed 
that  even  one  year  in  corn  and  Iron  cowpea  greatly  reduced 
the  severity  of  the  disease  in  the  crop  following. 

The  benefit  from  a  one-year  rotation  was  very  marked 
in  our  experiments  at  Zellobee.  This  was  determined  by 
planting  two  plats  in  other  crops.  The  first  plat  was  plant- 
ed in  sorghum,  and  the  second  in  corn  and  iron  cowpea. 
This  planting  was  in  1905.  In  1906  both  plats  were  plant- 
ed in  cotton  of  the  Jackson,  U.  S.  No.  148,  and  Native  Green 
Seed  varieties.  The  result  was  that  only  about  50  per 
cent,  of  the  Native  Green  Seed  died,  and  only  10  per  cent, 
of  the  Jackson  and  U.  S.  No.  148.  On  this  land  the  year 
before  the  sorghum  and  com  were  planted,  Native  Green 
Seed  cotton  died  almost  completely.  The  Jackson  and  U. 
S.  No.  148  had  died  also  to  a  greater  extent  before  the  ro- 
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tation.  Another  illustration  similar  to  the  above  is  given 
farther  on. 

Sorghum  has  been  considered  by  some  cotton  planters  as 
a  plant  that  is  good  to  help  kill  out  the  black  root  fungus 
in  infected  soil.  It  is  also  considered  to  be  a  crop  that  is 
hard  on  the  land.  In  the  above  experiment  it  was  found 
that  sorghum  is  about  as  good  as  corn  and  Iron  cowpea 
as  a  rotation  crop,  but  that  it  is  no  better.  Cotton  died  to- 
about  the  same  extent  on  the  plat  following  sorghum  as 
on  the  plat  following  corn  and  Iron  cowpea.  Hence  if  the 
sorghum  is  too  hard  on  the  land,  it  would  be  advisable  to- 
discontinue  its  planting. 

The  Iron  cowpea  has  been  used  in  our  experiments  be- 
cause  of  the  fact  that  it  has  proved  to  be  naturally  resis- 
tant to  the  nematode  worm,  and  quite  resistant  to  the 
"wilt"  disease  of  the  cowpeas.  Observations  made  at  Zel- 
lobee  and  other  points  all  indicate  that  the  above  statement 
is  true. 

In  1905  Col.  W.  D.  Hammack,  of  Coleman,  Ga.,  had  » 
field  that  well  illustrated  the  danger  of  planting  the  com- 
mon cowpea.  This  field  was  visited  by  Mr.  Lewis  in  the 
fall  of  1905.  The  field  had  been  planted  the  season  be- 
fore in  corn  and  cowpeas,  the  cowpeas  being  planted  every 
third  row.  In  August  it  was  easy  to  be  seen  that  the  black 
root  had  killed  a  much  larger  per  cent,  of  cotton  in  every 
third  row  than  in  the  other  rows.  Over  75  per  cent,  of  the 
cotton  was  dead  in  the  row  that  had  been  in  cowpeas,  while 
only  25  to  50  per  cent,  of  the  cotton  was  dead  in  the  other 
rows.  Col.  Hammack  reported  later  that  the  plants  were 
almost  entirely  gone  from  the  cowpea  rows  by  the  time  the 
cotton  was  ready  to  pick. 

Sugar  cane  has  proved  to  be  another  crop  that  indirectly 
increases  the  black  root.  During  the  past  two  seasons 
many  fields  have  been  seen  that  prove  this  to  be  true. 
Many  cotton  growers  seem  to  be  well  aware  of  the  fact  that 
black  root  is  worse  in  cotton  following  sugar  cane.  Why 
this  is  true  they  have  not  been  able  to  say,  but  examination- 
has  shown  that  the  roots  of  sugar  cane  are  badly  infested" 
with  the  nematode  worms.  All  experiments  and  observa- 
tions indicate  that  we  must  avoid  planting  crops  rendUy 
infested  with  nematodes. 
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During  the  two  years  over  which  the  investigation  by  the 
writer^  has  been  carried  on,  it  has  been  impossible  to  dem- 
onstrate the  effect,  or  non-effect,  of  more  than  one  year  ro- 
tation. However,  as  an  illustration  of  the  way  black  root 
increases  when  cotton  is  planted  year  after  year,  the  fol- 
lowing is  of  interest: 

At  Zellobee  a  field  of  Native  Green  Seed  cotton  in  1904 
died  very  badly.  The  field  was  planted  again  in  1905  in 
Native  Green  Seed,  Jackson  and  U.  S.  No.  148.  As  would 
be  expected,  the  Native  Green  Seed  died  almost  completely, 
but  the  Jackson  and  U.  S.  No.  148  (resistant  seed)  died 
only  about  15  to  20  per  cent.  The  field  was  again  planted 
in  1906  with  the  same  cottons,  with  the  result  that  the  Na- 
tive Green  Seed  died  completely,  and  the  Jackson  and  U. 
S.  No.  148  died  about  20  to  25  per  cent.,  and  many  more 
stalks  were  stunted  than  there  were  the  year  previous. 
This  result  of  three  years'  planting  with  the  Native  Green 
Seed  shows  how  useless  it  is  to  continue  planting,  year  after 
year,  seed  of  the  ordinary  cotton.  And  it  also  shows 
that  even  the  resistant  cottons  will  die  more  when  planted 
year  after  year  on  the  same  field.  This  is  an  imporani 
point.  When  endeavoring  to  get  a  resistant  seed,  care 
must  be  taken  not  to  plant  the  selected  seed  on  the  worst 
infected  land  for  two  consecutive  years. 

In  a  successful  crop  rotation,  for  the  purpose  of  lessen- 
ing the  black  root  disease,  we  must  not  plant  any  crop  that 
will  directly  increase  the  fungus  (the  important  one  in 
Georgia  is  okra),  nor  any  plant  that  will  tend  to  increase 
the  number  of  nematodes  in  the  soil.  Frequent  examina- 
tions of  the  roots  of  the  Iron  cowpea  have  shown  that  they 
are  practically  free  from  nematodes,  even  when  the  com- 
mon cowpea  in  connecting  fields  are  found  badly  infested. 
For  the  basis  of  a  system  of  crop  rotation  we  would  there- 
fore strongly  advise  the  adoption  of  the  Iron  cowpea. 
Among  the  common  crops  grown  in  South  Georgia  the 
following  are  frequently  badly  infested  by  the  nematodes, 
namely:  Cowpeas,  (all  the  common  varieties)  Okra,  Cab- 
bage, Collard,  Watermelon,  Potato,  Tomato,  Sunflower, 
Gourd,  and  Peach  trees.  In  addition  to  the  above.  Prof. 
Atkinson*   mentions  the  following  plants  as  being  badly 
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affected  in  Alabama:  C'itron,  bird's  foot  clover  (Lotus  cor- 
niculatus)  rutabaga,  parsnip,  and  salsify. 

Distribution  op  Resistant  Cotton  Seed. 

As  already  mentioned  in  the  Introduction  and  the  dis- 
cussion of  Variety  Tests  on  page  261,  sample  lots  of  seed 
-of  certain  varieties  of  cotton  have  been  sent  to  cotton 
planters  in  various  parts  of  Georgia.  Concerning  this  dis- 
tribution we  desire  to  say  a  few  words,  more  particularly 
with  regard  to  the  purpose  of  the  distribution. 

It  has  been  shown  by  our  experiments  in  Georgia,  which 
agree  in  most  respects  with  investigation  carried  on  a  few 
years  ago  by  the  Bureau  of  Plant  Industry,  in  So.  Caro- 
lina, that  the  most  prominent  feature  of  black  root  control 
lies  in  securing  varieties  or  strains  of  resistant  cotton. 
This  we  have  endeavored  to  do  both  in  the  variety  test, 
mentioned  on  page  261,  and  in  the  selection  of  seed  from 
apparently  resistant  plants — page  267.  Each  year  it  will 
be  possible  to  improve  on  the  strains  of  cotton  that  we 
already  have,  but  in  order  to  demonstrate  the  value  of  the 
new  strains  of  cotton  the  seed  must  be  tested  under  all 
conditions.  The  only  way  to  learn  the  true  value  of  the 
new  strains  of  cotton  is  to  have  the  seed  planted  by  indi- 
vidual cotton  planters  who  will  report  the  growth  and 
jield  of  the  cotton.  As  mentioned  elsewhere  in  this  bulle- 
tin, a  number  of  planters  in  1906  were  sent  sample  lots  of 
seed  of  Jackson  and  U.  S.  No.  148,  two  cottons  that  have 
already  shown  marked  resistance  to  the  black  root.  After 
the  next  season  we  hope  to  have  several  other  strains  of 
cotton  that  are  worthy  of  being  tested  by  individual  plant- 
ers. Of  course  in  this  work  of  distribution,  on  account  of 
the  short  supply  of  seed,  it  will  not  be  possible  to  send  seed 
to  all  who  apply,  but  the  intention  will  be  to  send  seed  to 
as  many  localities  as  possible,  in  order  to  encounter  differ- 
•ent  conditions  of  soil,  cultivation,  etc. 

A  further  discussion  of  this  phase  of  the  subject  seems 
unnecessary,  as  the  situation  must  be  apparent  to  those 
who  have  taken  time  to  read  this  bulletin. 
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